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NDA 20-805

Bayer Corporation

Attn: Ann Marie Assumma, M.S.
Regulatory Affairs

400 Morgan Lane

West Haven, CT 06516-4175

Dear Ms. Assumma,

Please refer to your new drug application dated February 7, 1997, received February 10,
1997, submitted under section 505(b) of the Federal Food, Drug, and Cosmetic Act for
CIPRO® HC Otic (ciprofloxacin hydrochloride and hydrocortisone otic suspension).

We acknowledge receipt of your submissions dated March 20; August 7, and 14; September 8§,
18, and 30; October 3, 10, 15, 17, 24, and 31; November 7, and 21; December 1, 2, 4, 22,
23, and 31, 1997, January S, 7, 9, 15, 21, and 23; and February 3, 6, and 9, 1998. The User
Fee goal date for this application is February 10, 1998.

This new drug application provides for treatment of acute otitis externa.

We have completed the review of this application, including the submitted draft labeling, and
have concluded that adequate information has been presented to demonstrate that the drug
product is safe and effective for use as recommended in the final draft labeling received via

facsimile on February 9, 1998. Accordingly, the application is approved effective on the date
of this letter.

In addition, the following CMC commitments were agreed to during a teleconference of
February 6, 1998, and confirmed in a fascimile on that same day. Bayer has agreed to provide
data from structure elucidation studies on “HC Comp. A RRT 1.33” and the “Largest Single
Unknown.” Bayer also agreed to re-evaluate the proposed specification limits for these
substances.

Furthermore, Bayer has made a commitment to investigate the possibility of reduction in the
Cipro HC Otic volume from 10 mL to 5§ mL.

The final printed labeling (FPL) must be identical to the draft labeling submitted on February
9, 1998. Marketing the product with FPL that is not identical to this draft labeling may render
the product misbranded and an unapproved new drug.

Please submit 20 copies of the FPL as soon as it is available, in no case more than 30 days
after it is printed. Please individually mount ten of the copies on heavy-weight paper or
similar material. For administrative purposes, this submission should be designated "FINAL
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PRINTED LABELING" for approved NDA 20-805. Approval of this submission by FDA is
not required before the labeling is used.

In addition, please submit three copies of the introductory promotional material that you
propose to use for this product. All proposed materials should be submitted in draft or mock-
up form, not final print. Please submit one copy to this Division and two copies of both the
promotional material and the package insert directly to:

Food and Drug Administration

Division of Drug Marketing, Advertising and Communications
HFD-40

5600 Fishers Lane

Rockville, Maryland 20857

Validation of the regulatory methods has not been completed. At the present time, it is the
policy of the Center not to withhold approval because the methods are being validated.
Nevertheless, we expect your continued cooperation to resolve any problems that may be
identified.

Please submit one market package of the drug product when it is available.

Should additional information relating to the safety and effectiveness of the drug become
available, revision of that labeling may be required.

We remind you that you must comply with the requirements for an approved NDA set forth
under 21 CFR 314.80 and 314.81.

If you have any questions, please contact Kim Roche, Project Manager, at (301) 827-2125.
Sincerely yours,

Gary K. Chikami, M.D. ' s
Director

Division of Anti-Infective Drug Products
Office of Drug Evaluation IV

Center for Drug Evaluation and Research
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1.

Medicsl Officer’s Review of NDA

General Information (For Table of Contents, see page 6.)
1.1 NDA Submission Number: 20-805
1.2 Application Identification
1.2.1 Bayer Corporation
1.2.2 Pharmaceutical Division
400 Morgan Lane
West Haven, CT 065164175
1.2.3. Ann Marie Assumma, M.S.
Associate Director, Regulatory Affairs
(203)-812-3290 .
1.3 Submission/Review Dates
1.3.1 Date of Submission: February 7, 1997
1.3.2 CDER Stamp Date: February 10, 1997
1.3.3 Date Assigned to Medical Reviewer: July 11, 1997
1.3.4 Date Review Begun: July 11, 1997
1.3.5 Date Review Completed: December 23, 1997 -
1.4 Drug Identification
1.4.1. Generic Name: Ciprofloxacin Hydrochloride, USP/Hydrocortisone, USP
1.4.2. Proposed Trade Name: Cipro HC OTIC Suspension
1.4.3. Chemical Name:

Ciprofloxacin: 3-quinoline-carboxylic acid, 1-cyclopropyl-6-fluoro-1,4-dihydro-
4-0x0-7-(1-piperazinyl)-, monochloride, monohydrate

Hydrocortisone: pregn-4-ene-3,20-dione,11,17,21-trihydroxy-,(11B)

1.4.4. Chemical Structure:

Ciprofloxacin

1.4.5. Molecular Formula: >
Ciprofloxacin: C,;H,,;FN,0, . HCl . H,0
Hydrocortisone:C,,H;,0;

1.4.6. Molecular Weight:

Ciprofloxacin: 385.8
Hydrocortisone:362.5

1.5 Pharmacologic Category: Synthetic fluoroquinolone

1.6 Dosage Form: Otic suspension
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Each mL of Ciprofloxacin-Hydrocortisone Otic Suspension contains:

/ Ciprofioxacin HCI 2mg

/ Hydrocortisone 10 mg
/ Benzyl Alcohol 9mg

/ Polysorbate 20 ' mg .
/ Sodium Acetate, Trihydrate mg ST
/ Glacial Acetic Acid mg

/ Modified Soy Lecithin mg

v Sodium Chloride mg

/ Polyvinyl Alcohol mg

v Water, Purified mg

1.7 Route of Administration: Topical

1.8 Proposed Indication and Usage Section:

1.9 Proposed Dosage and Administration Section:

1.10 Related Drugs
Ciprofioxacin-Hydrocortisone Otic Suspension (IND

Other formulations:
Ciprofloxacin Otic Solution (IND >

Cipro® Tablets- Approved indications for the treatment of infections caused by
susceptible strains of the designated microorganisms in:

lower respiratory tract infections
skin and skin structure infections
bone and joint infections

urinary tract infections

typhoid fever

sexually transmitted diseases
infectious diarrhea
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Cipro® LV.- Approved indications for the treatment of infections caused by susceptible
strains of the designated microorganisms in the conditions listed below when the
intravenous administration offers a route of administration advantageous to the patient:

urinary tract infections-mild, moderate, severe and complicated infections
lower respiratory infections- mild to moderate infections

skin and skin structure infections-mild to moderate infections

bone and joint infections-mild to moderate infections -5

Ciloxan® (ciprofloxacin HCI) Ophthalmic Solution- Approved indications for the
treatment of infections caused by susceptible strains of the designated microorganisms in
corneal ulcers and conjunctivitis as listed below.

Corneal Ulcers: Pseudomonas aeruginosa, Serratia marcescens®,
Staphylococcus aureus, Staphylococcus epidermidis, Streptococcus
pneumoniae, Streptococcus (Viridans Group)*

Conjunctivitis: Haemophilus influenzae, Staphylococcus aureus, Staphylococcus
epidermidis, Streptococcus pneumoniae -

*Efficacy for this organism was studied in fewer than 10 infections.
1.11 Material Reviewed

1.11.1 'NDA 20-805 Cipro® HC Otic Suspension: Volumes 1, 14-52
1.112 IND

IND
1.11.3 Amendments reviewed: none

1.12 Regulatory Background

On October 27, 1994, a Pre-IND meeting was held with Miles, Inc., Pharmaceutical Division, to
discuss the sponsor’s plans for the development of an otic ciprofioxacin formulation for the

treatment of otitis externa The discussion during this
meeting centered around two main issues:

¢  The sponsor desired guidance in the development of an otic formulation which included
hydrocortisone in addition to the antibiotic component since this was felt to be of potential
therapeutic benefit and marketing advantage. In accordance with the Combination Rule, the
Division recommended a clinical trial design with three treatment arms: ciprofloxacin alone,
ciprofloxacin with hydrocortisone, and Cortisporin® otic suspension (as an active comparator
agent). In this study, ciprofloxacin with hydrocortisone would have to demonstrate a
clinically significant advantage over ciprofloxacin alone. Furthermore, the ciprofloxacin
regimen approved for this indication would have to be therapeutically equivalent to
Cortisporin® with respect to clinical efficacy.

* Regarding the indication for the sponsor and the Division
agreed that the selection of an appropriate comparator agent was problematic since the most
commonly used products for this condition, e.g., Cortisporin®, have cautionary labeling
against the use of these potentially ototoxic preparations in patients with non-intact tympanic
membranes. Therefore, the Division recommended use of an “historical” control for the
proposed clinical trial. As in the otitis externa trials, compliance with the Combination Rule
would require both a ciprofloxacin arm and a ciprofloxacin with hydrocortisone arm.
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On January 20, 1995, the sponsor submitted concurrent IND applications for Ciprofioxacin Otic
Solution (IND and Ciprofloxacin-Hydrocortisone Otic Suspension (IND The
sponsor outlined two large clinical trials (220 evaluable patients per arm) designed to demonstrate
that ciprofloxacin-hydrocortisone suspension was superior to ciprofloxacin otic solution in the
time-to-relief of pain and otorrhea, respectively, for the proposed indications of
N in patients with non-intact tympanic _

membranes”. Clinical therapeutic equivalence was to be demonstrated with Cortisporin® or

for each of these indications, respectively.

Following initial review of the INDs, several safety concerns regarding the two otic preparations

were noted, particularly with respect to the studies:

Because of the above safety concerns, the sponsor was notified that Protocol ' which
planned to enroll patients with through a perforated tympanic membrane,
had been placed on’ However, the consensus of the

reviewing team was that the external otitis protocol (D94-008) could proceed because only
patients with intact tympanic membranes would be enrolled, minimizing potential risks of
ototoxity or use of a nonsterile product. Following teleconferences with the sponsor on March 1,
1995, and an outside consultant, on April 6,
1995, an FDA in-house meeting was held on May 31, 1995, to discuss issues related to the
product’s clinical hold status. The following conclusions were reached: '

With respect to Protocol ofitis externa), the Medical Officer
IND Review outlined the following recommendations:



NDA 20-805

- ’

A Pre-NDA meeting to discuss a planned NDA submission for
December 1996. Major issues covered during this meeting included:

To date, the sponsor has not submitted plans for the development of a sterile product formulation
or for further animal toxicology studies, both of which will be required to proceed with protocol

APPEARS THIS wAy
ON ORIGINAL
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3. Chemistry/Manufacturing Controls

Please refer to the Chemistry, Manufacturing, and Controls Review by Dr. Dorota Matecka for
detailed analysis. During the IND review process and the pre-NDA meeting, the FDA recommended that
Cipro® HC Otic Suspension be prepared as a sterile product. A sterile formulation was recommended in
anticipation that the product might be used off-label by physicians in patients with tympanic membrane
perforations as is frequently done with the active control used in the clinical trials, Cortisporin ®°Otic” -,
Suspension (a sterile formulation). According to the minutes of the Pre-NDA meeting recorded by the :
sponsor, the hydrocortisone component of the suspension makes sterilization or filtration of the product
problematic. Since the sponsor elected not to pursue a sterile formulation, the product must, by regulation,
conform to the USP guideline for microbial limits. A formal consultation for microbial limits was
requested from Peter Cooney, ONDC, on July 25, 1997. Dr. Cooney requested that the sponsor perform

4. Animal Pharmacology/Toxicology

- —— . g e <

Please refer to the Review and Evaluation of Pharmacology and Toxicology Data by Dr. Amy Ellis
dated March 17, 1997, for detailed analysis. The sponsor submitted two controlled guinea pig-studies
performed by using plofeitherthe o ciprofloxacinor %
ciprofloxacin. % hydrocortisone otic formulations applied directly to the round window niche b.i.d. for
30 days. Although no ototoxicity of either formulation was detectable by ABR thresholds or alterations in ‘
cochlear hair cell morphology, the reviewer maintained that further studies using higher drug :
concentrations and dose volumes would be necessary to demonstrate that ciprofloxacin is not ototoxic
when administered directly into the middle ear. Furthermore, since the drug product is intended for use in
pediatric patients, juvenile guinea pig studies with attention to the effects of the product on the ossicles and
middle ear mucosa were recommended. Although there was no objection to the use of this product for

otitis externa, it was recommended that clinical studies involving a non-intact
tympanic membrane be placed on hold until the sponsor further characterizes the potential ototoxicity of
larger doses of ciprofloxacin administered into the middle ear with further animal studies. ,

5. Microbiology ‘;

Please refer to the Clinical Microbiological Review by Peter Dionne dated May 8, 1997, for detailed ;

analysis. Briefly, the reviewer emphasized that “since this application is for a topical product and no

correlation has been established between MICs or zone diameter breakpoints and clinical efficacy, no .

breakpoints or susceptibility test methods will be listed in the label,” and “the listing of organisms which i
- have a MIC,, value less than or equal to the drug’s susceptibility breakpoint ... is inappropriate.” However, }

based on the clinical effectiveness and the in vitro activity of Cipro® HC Otic Suspension in the two

clinical trials, the reviewer recommended that the proposed label be revised to reflect that the product has

been shown to be active against most strains of the following microorganisms:
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6. Human Pharmacokinetics / Pharmacodynamics

Please refer to the Clinical Pharmacology/Biopharmaceutics Review submitted by Dr. Jenny Zheng dated
May 7, 1997, for detailed review. Since Cipro® HC Otic Suspension is submitted for topical use in

otitis externa, the sponsor requested a waiver of in vivo bioavailability studies. Assuming
100% bioavailability of the product following topical administration, the plasma levels of ciprofloxacin
would be below the limits of quantitation. This determination is supported by a study of topical 0.3%

ciprofloxacin drops t.i.d. for 14 days in pediatric patients with No serum
concentrations of ciprofloxacin were detectable by on day 7 of therapy in any of the patients (Force
et al.: Topical ciprofloxacin for systemic absorption, efficacy, and

adverse effects. Pharmacotherapy 1993;13:680) . Similarly, estimated serum levels of hydrocortisone-
following topicel administration would be so low that they could not be differentiated from endogenous

cortisol levels. Based on these points, application for a waiver of in vivo bioavailability studies was
considered acceptable.

7. Human Clinical Experience

7.1 Foreign Experience
At the time of the NDA submission, the United States was the only country to which Bayer
had submitted an application for marketing, according to the sponsor.
7.2 Post-Marketing Experience: None
8. Clinical Studies »
8.1 Introduction

The Bayer Corporation has submitted NDA 20-805 to gain approval for ciprofloxacin-
hydrocortisone otic suspension (referred to as Cipro HC within this review) in the treatment of
acute otitis externa. Two randomized, prospective, non-blinded, multi-center
clinical trials were performed comparing the safety and efficacy of ciprofloxacin-hydrocortisone
otic suspension to a standard, approved therapy for this indication, polymyxin-B-neomycin-
hydrocortisone otic suspension (referred to as PNH in this review). Because the product
formulation includes two drug components, a third treatiment arm using a solution of ciprofloxacin
alone (referred to as Cipro SOLN in this review) was included in each study to demonstrate that
the addition of hydrocortisone contributed to the therapeutic benefit of the product as specified by
the FDA combination rule (CFR 21 Part 300.50).

Study #D94-008 was conducted from April 1994 through November 1995 in 30 centers
throughout the United States enrolling a total of 842 patients. Study #1439 was performed in 30
centers throughout nine European countries from May 1995 through March 1996 and also
enrolied a total of 842 patients. The distribution of all patients enrolled in the study drug and
control groups was as follows:

Study No. Cipro HC PNH Cipro SOLN

D9%94-008 282 275 285
1439 282 281 279
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8.2 Indication: Acute Otitis Externa

8.2.1. Trial #1: Study No. D94-008 (U.S. Study)

“Prospective, Controlled, Randomized, Non-Blinded, Multi-Center Clinical Trial
of Ciprofloxacin Otic Drops With or Without Hydrocortisone Versus Polymyxin B-
Neomycin-Hydrocortisone Otic Drops in the Treatment of Acute Diffuse Bactenal Otms
External Otitis” (Volumes 15-31, NDA 20-805)

Ob ectives/Rationale

According to the sponsor, the objectives of this study were to compare the efficacy and
safety of Cipro SOLN (3 drops BID for 7 days of therapy) with Cipro HC (3 drops BID
for 7 days of therapy) and PNH (3 drops TID for children 2-12 and 4 drops TID for
adults, both for 7 days of therapy) in the treatment of acute ! otitis
externa.

The specific primary comparisons to establish product efficacy were:
Cl1. To test for equivalence in clinical response rates between Cipro HC and
PNH as measured by the rate of clinical resolution and improvement at post-
treatment day 3-7;

C2. To establish the equivalence in clinical response rates between Cipro SOLN
and PNH as measured by the rate of clinical resolution and improvement at
post-treatment day 3-7;

C3. To demonstrate that the time to relief of pain for Cipro HC was superior to
the time to relief of pain for Cipro SOLN.

The primary efficacy objectives were:

Objective A: To establish efficacy of Cipro SOLN. This is achieved by showing
comparison C2.

Objective B: To establish cfﬁcacy of Cipro HC. This is achieved if all the three
primary comparisons C1, C2, and C3 are shown.

Study Design

This study was a prospective, randomized, non-blinded, multi-center, controlled clinical
trial which compared the efficacy and safety of ciprofloxacin otic solution without,
hydrocortisone (3 drops BID for 7 days of therapy) with ciprofloxacin otic suspension
with hydrocortisone (3 drops BID for 7 days of therapy) and polymyxin B-neomycin-
hydrocortisone otic suspension (3 drops TID for children 2-12 and 4 drops TID for
adults, both for 7 days of therapy) in the treatment of acute otitis
externa.

After meeting the inclusion/exclusion criteria and obtaining informed consent, the
patients were randomized to receive one of the three seven-day regimens outlined above.
The insertion of a wick to facilitate delivery of the drops was permitted at the discretion
of the investigator and was noted on the case report form. There was to be one during
treatment visit (on day 2 or 3 of therapy) if clinical symptoms were not improved and
two post-treatment visits on day 3-7 and day 14-28 following completion of therapy.
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Clinical and bacteriologic efficacy determinations were made on the two post-treatment
visits; safety of the drug treatment was to be monitored by “careful clinical
observations.”

MO Comments: Cortisporin Otic Suspension (i.c., PNH) has an approved indication
for “the treatment of superficial bacterial infections of the auditory canal caused by
organisms susceptible to the action of the antibiotics” at the dosage prescribed in
this trial and is an appropriate comparative control. R

According to the sponsor, the trial was not blinded because solutions and
suspensions cannot be made to look identical. The use of “double dummies” would
pose problems with delivery of the study drug into the limited volume of the ear
canal, particularly in children. The protocol states that the investigator “was not to
be aware of which study drug the patient was to be assigned to until after the
patient had beea enrolled and randomized,” but was apparently not blinded
thereafter. Since the primary efficacy endpoint of the study was a clinical
evaluation of edema, otslgia, and tenderness on the end of therapy visit, the lack of
investigator blinding could theoretically have introduced a rating bias. This point
was recognized during the medical officer IND review of this product with
recommendations to the sponsor for investigator blinding.

Protocol Overview

Population .
Outpatient male and female patients presenting with a diagnosis of acute diffuse otitis
externa were considered eligible for enrollment in this trial if they met the following
criteria:

Key Inclusion Criteria:

at least two years of age

clinical diagnosis of acute diffuse bacterial otitis externa with minimum
inclusion parameters of (1) otalgia, (2) edema, and

(3) tendemess, confirmed within two days prior to therapy

signs and symptoms present for less than 3 weeks ’
informed consent

Kev Exclusion Criteria

« history of allergy to ciprofloxacin or other carboxyquinolone derivatives,
polymyxin B sulfate, neomycin sulfate, or hydrocortisone
e clinical presentation with otitis media, invasive malignant otitis externa, or
dermatitis (psoriasis or seborthea) in the area of the affected ear  +
¢  diagnosis of and/or treatment for otitis externa within the 30 day period
prior to entering the trial
history of perforated tympanic membrane
known fungal infection of the ear
furuncles, mastoid cavities, stenosis, exostosis, or tumors of the ear
patients known or suspected of having an infection requiring systemic
antibacterial therapy
s significant underlying disease, including diabetes, neutropenia, HIV
infection or other immunocompromised conditions
prior enrollment in this trial
patients receiving another investigational drug within the last 30 days
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MO Comments: Children are a high risk population for acute diffuse otitis externa
due to swimming-related water exposure to the ear canal. Since there is no
scientific evidence to indicate that the bacteriology or pathophysiology of acute
otitis externa differs between the adults and children, inclusion of pediatric patients
at least two years of age in this clinical trisl is appropriate and desirable.

The outlined examination criteria (otaigia, edema, tenderness) and duration of
symptoms should effectively screen out patients with chronic ofitis externa or _
underlying dermatologic conditions, from the desired acute otitis externa patient
population. Determination of otalgia and tenderness in pediatric patients less than
age 3-4 years will likely rely more heavily on investigator observation due to the

- limited verbal skills in this population.

Evaluability Criteria

For a course of therapy to be judged valid for evaluation of effectiveness of
drug therapy, the following criteria were to be met and documented on the case report

form:

e adiagnosis of acute, diffuse bacterial external otitis must have been
confirmed at pre-treatment by the presence of appropriate clinical signs
and symptoms consistent with documented otitis externa as follows:

-edema
-otalgia
-tenderness

(All three above findings were required for enrollment into the study.)

e The trial drug must have been given for a minimum of seven full days and
90% of doses must have been administered unless an early treatment failure
occurred.

¢ No other antimicrobial therapy must have been administered including the
3-7 and 14-28 day post-treatment follow-up period.

e A clinical response of the patient (primary efficacy variable) at the end of
therapy (3-7 days post-therapy) must have been determined. .

MO Comment: The evaluability criteria listed above were modified

internally by the sponsor during the final data analysis as follows:

1) Any patient receiving more than eight days of therapy was considered
invalid. ’ :

2) If a patient was valid in all other respects but the patient pain diary
was missing, the patient’s course of treatment was considered invalid.

3) If at the follow-up visit it was found that the patient had received an
alternative antibiotic between the end of treatment (3-7 days pgst-
therapy) and follow-up (14-28 days post-therapy), then the evaluation
was considered indeterminate for follow-up and was not used in the
analysis of efficacy; however, the patient will still be valid for an end
of treatment evaluation.

4) If the patient’s dosing compliance could not be verified, then the
course of treatment was considered invalid.
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Clinical Response Endpoints

Serial examinations of the patients were performed to assess the effect of therapy on the
signs and symptoms of acute diffuse bacterial otitis externa. There was one during
therapy visit (on day 2 or 3) if clinical symptoms were not improving to assess for
possible discontinuation from the study (early treatment failure). Otherwise, two post-
treatment visits were used to assess clinical response:

- Lo

End of Therapy Visit (3-7 days after completion of therapy)

At completion of therapy (3-7 days post-therapy), the clinical response was to
be graded as follows:

Resolution: Absence of signs and symptoms related to the infection (relative to
patient’s trial entry baseline). No additional antimicrobial therapy is required.

Imorovement: Improvement of most signs and symptoms related to the
infection (relative to the paticnt’s trial entry baseline). No additional
antimicrobial therapy is required. -

Failure; No change, worsening or reappearance of the signs and symptoms of
infection. Patient requires additional antimicrobial therapy.

No Evaluation: Data is missing or evaluation not possible because of patient
non-availability.

Follow-hp Visit (14-28 days after completion of therapy)
At the 14-28 day follow-up, the clinical response was to be graded as follows:

Continued Resolution: Clinically improved or resolved at end of therapy and
resolved at 14-28 day follow-up.

Relapse: Clinically resolved or improved at end of therapy, but reappe;:rance of
signs and symptoms of infection associated with otitis externa. Reinstitution of
antibiotic was required.

No Evaluation: Data is missiné or evaluation not possible because of patient
non-availability.

*All patients who were treatment failures either during or at the end of thgrapy
were to be treated with an appropriate alternative antimicrobial and then
clinically evaluated 14-28 days following the date of their treatment failure on
trial drug.

MO Comments: Among the previous and current medical reviewers for
this product, there was consensus that one would expect & complete
resolution of otalgia during the End of Therapy Visit (Day 3-7 post-
therapy) following effective treatment for acute otitis externa. Therefore,
the IND Medical Officer Review recommended that patients with
persistent otalgia at the End of Therapy Visit be classified as “Failure”
rather than “Improvement.” The inclusion of such patients in the
“Improvement” category in the present NDA raises concerns that these
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patients may have incomplete eradication of their infection and could
relapse later on. Since the primary clinical efficacy statistical plan
propaoses inclusion of both “Resolution” and “Improvement” as successful
outcomes, these patients could theoretically inflate the product’s true
success rate.

The primary clinical efficacy determination variable in this protocol was
defined as the clinical response at the “End of Therapy” visit on Day 3-7
following completion of the study drug. This time window for the clinical
efficacy evaluation was considered acceptable for the following reasons:

1) A three day period off study drug would allow sufficient time for
mechanical clearance of the drops from the external auditory canal so
as not to complicate the clinical evaluation of residual edema and
otorrhea.

2) A three day period off study drug would aliow for sufficient time off
antimicrobial therapy to detect an early relapse of the infection if the
study drug was merely suppressing rather than eradicating the
infection.

3) The time window does not extend out so far to cause significant
chances of re-infection. -

The current NDA summary report for this study outlines seversl
modifications of the statistical plan including expansion of the “End of
Therapy” time window from 3-7 days post-therapy to 1-10 days post-
therapy. During a teleconference with the sponsor on September 4, 1997,
the sponsor explained that this modification was performed following
completion of the data collection, and thus was made internally without
submission of a protocol amendment to the FDA. The medical officer
communicated the Division’s concerns regarding & primary clinical
efficacy determination in patients who had only been off study drug for 1-
2 days; however, the expansion of the time window out to 10 days post
therapy was felt to be an acceptable alteration of the statistical plan.
Therefore, it was agreed the data would be re-analyzed, using a 3-10 day
time window for patients to be considered evaluable for clinical efficacy.

Time to End of Pain ’

Each patient/guardian was provided with a patient diary with instructions to record pain
severity at least twice daily during the seven day course of therapy using a visual analog
scale which ranged from 0 (no pain) to 15 (severe pain). For children less than 12, the
sponsor provided pictures of faces showing varying degrees of discomfort to assist in
expressing pain severity to the guardian recording the scores. On the final day of therapy
the patient/guardian was instructed to record the time/date at which the ear pain ended in
a field labeled “Time/Date Pain Ended.” This field was used to determine the time’to end
of pain using the following data conventions:

1.

If the “Time/Date Pain Ended” field was not blank, then the time to end of pain was
recorded as the length of time between the time of the first dose of study drug and
the time entered in the field.

If the “Time/Date Pain Ended” field was blank, then pain did not end for the patient
while the patient was under observation, and the value of the time to end of pain
variable was set to the length of time between the time of the first dose of study drug
and the last time point when a pain measurement was recorded. For statistical
purposes, such an observation was considered censored.
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In this trial, unlike the parallel trial in Europe (Study No. 1439), the pain severity scores
were not used in determination of the time to end of pain since “a pain score only
measured the intensity of pain at the time point when the patient was making a self-
evaluation.” Hence, a pain score of zero does not necessarily imply a definitive end of
ear pain; it merely states that there was no pain at the time of the self-evaluation.

MO Comment: The visual analog scales were apparently only used as an aid to
patients in determining their “Time/Date Pain Ended” entry in the diary since only
this entry was used in the calculation of the time to end of pain. The validity of this
method of pain severity assessment in pediatric patients, particularly those less than
4 years of age, is uncertain. In very young patients, the parent/gusrdian is
essentially “estimating” the degree of discomfort based on irritability and localizing
behaviors (ear pulling, scratching). Based on experience with pain measurements in
clinical trials in the Division of Anti-Inflammatory, Anslgesic, & Ophthalmic Drug
Products, the majority of children age 7 and sbove appear to be able to reliably
report pain severity scores. Review of the time to end of pain should consider
possible age-related factors affecting the validity of the assessment in younger
pediatric patients.

Bacteriologic Response Endpoints

The bacteriologic response was based on the results of cultures from the “deep portion of
the canal” of the affected ear (to avoid contamination from the entrance to the ear canal)
using a Transwab ENT with charcoal system provided by the central laboratory.
Specimens were transported by Airborne Express back to the central laboratory for
processing. Specimens taken before and after therapy and were to be graded as follows:

End of Therapy (3-7 days after completion of therapy)

Presumed Eradication: No material to culture and clinical resolution.
Eradication: Causative organisms absent at the completion of therapy.
Persistence: Causative organism present at the completion of therapy.

Indeterminate: Bacteriological response to the trial drug is not evaluable for any reason
(i.e., post-treatment culture unobtainable, not performed when appropriate, etc.)

Superinfection: A new infection causing organism present at any time during therapy or
up to seven days after completion of therapy and requiring specific treatment. This
response was to be evaluated separately. '

Follow-up (14-28 days after completion of therapy) P
If within the 14-28 day follow-up the patient presented with clinical signs and symptoms
of recurring external otitis, then a repeat culture should have been performed. The culture
results were then to be graded as:

Continued Eradication: Causative organism (s) documented or presumed to have been
eradicated at end of therapy, absent or no material to culture at follow-up.

Eradication with Recurrence* (relapse): Causative organism(s) documented or presumed
to have been eradicated at the end of therapy, but reappearance of the original causative
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organism(s) at or before the 14-28 day follow-up visit associated with signs or symptoms
of infection requiring antibiotic treatment.

Eradication with Re-infection*: Causative organism(s) documented or presumed to have
been eradicated at the end of therapy, but presence of another infecting organism(s) at or
before the 14-28 day follow-up visit associated with signs or symptoms of infection
requiring antibiotic treatment.

Indeterminate: Bacteriological response to the trial drug is not evaluable for ax;y reégon
(i.e., post-treatment culture unobtainable, not performed when appropriate, etc.).

* Recurrence (relapse) may be distinguished from reinfection by comparing the genus and species
and antibiogram of the organism cultured before therapy with the genus, species, and antibiograms
of the organism cultured after therapy. In some cases, serotyping of organisms may be desirable.

MO Comments: Patients with a known fungal infection of the ear were excluded
from enroliment into this trial. However, patients who were enrolied and
subsequently grew out only fungsl organisms on their pre-treatment culture were
still considered evaluable patients. The protocol did rot address the issue of fungal
isolates directly. However, during a teleconference on September 14, 1997, the _
sponsor stated that fungal isolates were, in general, considered as colonizing
organisms rather than pathogens. Thus, patients who had positive fungal cultures
but negative bacterial cultures were rated as “eradication” and “continued
eradication” for bacterial site efficacy on the “End of Therapy” and “Follow-up”
visits, respectively. :

Statistical Considerations

Tests of significance were two-sided with alpha=0.05. Comparability of the treatment
groups with respect to categorical demographic, medical, and study execution variable
characteristics was tested using a Cochran-Mantel-Haenszel test statistic (which adjusts
for center) or a chi-square test. Comparability of the treatment groups with respect to
continuous variables (age, weight, duration of otitis externa) was determined using a two
way analysis of variance. For clinical and bacteriological responses, the Mantel-Haenszel
adjusted differences in success rates were computed between the following groups: PNH
and Cipro HC, PNH and Cipro SOLN, and Cipro HC and Cipro SOLN. Comparisons of
time to end of pain between the groups were performed using a nonparametric method,
the log rank test. No interim analysis was planned or performed for this study.

MO Comment: This NDA was a paper submission of data listings compiled by the
spousor from patient case report forms and pain score diaries. Since the original
case report forms and patient diaries were not included with the NDA, a random
sample of 5% of these documents from the intent-to-treat population was requested
from the sponsor. These documents were used to audit the accuracy of transcription
of the clinical and microbiological data to the data listings within the NDA. This
audit revealed accurate and consistent capture of data from original case report
forms and diaries by the sponsor’s data listings.

The medical and statistical reviewers concluded that the integrity of the data base
and the robustness of the clinical efficacy rates would permit a random sample of
the intent to treat population to assess accuracy and consistency of clinical
judgments concerning patient evaluability and efficacy/safety determinations. A
10% and a 20% random sample of the efficacy evaluable and efficacy non-
evaluable patients, respectively, were performed. The medical officer agreed with
the sponsor’s determinations of patient evaluability and efficacy determination with
one notable exception. By expanding the time window for the End of Therapy visit,
the sponsor considered patients who were off study drug for less than three days to
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be evaluable for the primary efficacy determination. For the reasons outlined above
in the Clinical Response Endpoints section, the Division requested that the sponsor
reanalyze the data using a 3-10 post-therapy window for the primary efficacy
determination. The revised data base and tables generated by the sponsor (dated
November 14, 1997) were judged to be an accurate reflection of the results of this
clinical trial by the statistical and medical reviewers. Thus, the sponsor’s revised
tables were used, with minor format modifications, in the presentation of the study
results in the following section.

Study Results
Study Population

A total of 842 patients were enrolled in 30 centers throughout the United States

from April 1995 through November 1995 as shown in Table 1. None of the investigators
at these centers appear on the FDA’s “Disqualified/Restricted/Assurance List for
Clinical Investigators.” The Curriculum Vitae for each investigator was reviewed and
found to be acceptable. -

MO Comment: The study centers were generally well balanced with respect to
enroliment of patients evaluable for safety and efficacy. The four smaliest centers,
which enrolled a total of 36 patients, were combined and treated as one center for
the statistical analysis of clinical and bacteriological responses controlling for
possible center effect. According to the sponsor, this was necessary so that analysis
of the primary clinical response variable included all patients. The FDA statistical
reviewer, Greg Soon, agreed that the combination of the smaller centers was a valid
analytical procedure for this study. The predominance of patients enrolied in
southeastern study centers reflects the environmental conditions which predispose
patients to develop otitis externa (heat, humidity, outdoor water activities).
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Evaluability

Of the 842 patients enrolled in this study, all patients were considered evaluable for
safety; 703 (83%) patients were considered evaluable for efficacy analysis. The reasons
for exclusion of patients from efficacy analysis are listed in Table 2 below. The most
common reasons for disqualification were exclusion/inclusion criteria violations,
noncompliance with dosage regimen, and an End of Therapy evaluation that was outside
the specified time window (i.e., 3-10 days post-therapy). The overall percentage of
patients excluded did not significantly differ among the three groups (P value = 0.950).

MO Comment: The reasons for exclusion of patients from the efficacy evaluable
population were similar among the three treatment groups. Since individual case
reports were not included in the NDA submission, the Division requested
clarification of the nature of the exclusion/inclusion criteria violations which
occurred in a total of 49 patients. According to the sponsor, 38 patients had “an
insufficient number of protocol required clinical signs or symptoms,” 8 patients had
received prior antibiotic therapy, two patients had a perforated tympanic
membrane, and one patient was diabetic.

APPEARS THIS WAY
ON ORIGINAL



1S3L JYYNDS-IHD ¥ ONISA QIIVIADTYD FUY SANTYA-d IHI

(9NIQYEH NI N) NOIIWINdOd TWLOL 30 SI IN3IJ¥Ad

8’1 S Lo (4 LARY 14 NOIIVIOIA TOD0LOYWd
1°s 1At 8°2 8 €£'S ST NAWIOIAY FIOVSOQ HILIM FDNVITIHOONON
Vo 1 Lo 14 0°0 0 A¥VYIQ 103r€Ns HIIM FONYITIWOD-NON
L0 4 §'t L I°1 € dn-poTI0d O 1SO1
V0 1 0°0 0 ¥0 T . INFRIVIYL J0 NOIIV¥NG FLVNDIQUNI
1°s | 4¢ LS 61 9°g 9T NOIIWTIOIA YIYILIYD NOISATONI/NOISNTOXI
9°€ 01 8°¢ 8 138 4 L MOONIM 30 1AO ROIIVWATVAT 103
056°0 A Ly €°91 9y 1°9T1 9¥ ADUDIJIT ¥Od QITYANI TYIOL
LNIOY3d N INFOUId N INIOYEd N
INTYAd GLT = N 28 = N S8 = N
dsns/HNG dsas/OH+dID NT0S/dID
GITTOMNZ SINIIIWd TIV NOILVINdOd
(ALIGITYANI INFIIVd) SISATUNY XJVOIAIT WOYd ROISNTIIXI YOI SNOSVIH
Z J71avl
0T , $08-0Z VAN



NDA 20-805 21

Demographics

Demographic characteristics for the three treatment arms are depicted in Tables 3 and 4
for the intent-to-treat (ITT) population. Tables 5 and 6 contain the demographic
characteristics for the subset of clinically evaluable patients from the ITT population. No
significant differences in sex, race, general status of health, or age distribution were
present either among the treatment groups or between the ITT and clinically evaluable
populations. In all groups, approximately half of the patients were less than sixteen years
of age, and approximately ten percent of patients were less than six years of age. The
groups were also similarly balanced with respect to two adjunctive treatinent measures:
debridement of the ear canal and use of an ear wick.

MO Comment: Although no known differences between adult and pediatric acute
otitis externa exist with respect to disease pathophysiology or bacteriology, the
Division encourages inclusion of pediatric subjects in clinical trials to gain safety
and efficacy experience with study drug in this population. The large percentage of
pediatric patients enrolled in this trial is helpful in supporting the indication in this
population.

Debridement of the ear canal (suctioning, curretage) and wick insertion are
considered mainstays of therapy in otitis externa by otolaryngologists, particularly
in severe or chronic cases. It is, therefore, important to note these procedures were
performed in nearly equal percentages of patients in all treatment groups.  The
relatively low overall percentage of patients receiving debridement reflects the fact
that most patients were seen by primary care physicians who probably-did not have
the equipment and/or experience to perform a debridement procedure.

Baseline characteristics of otitis externa were very similar across treatment groups with
respect to duration of the present episode and the number of prior episodes in the past 12
months as shown in Tables 7 and 8 (Volume 15, pp. 90-92) of the sponsor’s U.S. study
report in the NDA submission (not shown here).

APPEARS THIS WAY
ON ORIGINAL



[44

s y -} 4 1L T'e 6 (EV O=d) LNOIM

S3A ¥v3 Nv 30 3sSn
v'0 3 0 o o) o NAONYNN

(EV"Osd) IHIIM

T'98 oLz G L8 SLT 8°96 9L on| ¥v3 NV 3O 35N

$'6 1 MY} i1 9°Zl 9€ S3IA (€6v°O=d)

Luv3 3HL

$'08 8re 0°68 16T v' L8 6vT oN| 30 IN3W30IvB3d
TTy ot L°Ov el o' vy LT uow

T oY 243 9°'¢cy €Tl 1ty Ly 1331 (EOV " O=d)

NOI1J33NI

9'4l Te £'9l oy Vbl 12 Tvy3lvie 40 NOTLVI0T
9°IE L8 86 ve 9°i¢ 06 0009

(R € v'0 ' L0 z YIvd (6c66°0sd)

H1vY3H 30

€°L9 &8l 6'69 T} L9 €6} IN3T130X3| SNLvLS TVYIN3D
9'16 zsz +°18 Lsz o'cs $97 JLIHA
M v vy v 1l t Y3HIO
9'c ot 8'c L s'e ol DINVISIH
TT 9 s'c’ i ST L »ovig

i © ﬁ_ € ) 0 NvISY| (189°0«d) 30VH
0'Zs cri (541 oct g°6¥ i 3N

o’ ey zet 6°cs TSt 205 eyt FIVWI3| (BLE O=d) X3S

- 194 N * 1od N 19d N
{SLTN) dSNS/HNG (TBZ=N) dSNS/DH+d1d (S8T=N) N10S/dI1D (3NIvA-d) I78VIYVA

AlL3dYS ¥OJ O1TVA SINIIivd 1TV
SOLLSIYUILOVHVHD IVII0IW 3NITISVE ONY INIWLY3UL ‘DIHJVUDOW3O TYDIUCDILYD

£319dv.L

!NOTLVINGOd

$08-0T VAN




| X4

‘yidasTuo ess oNISN 03LvINOYD SO1LSILVIS
1000°0=¥3IN3D b’ 0=5M40
1§103443 NIVW 404 SNV3W 40 ALITVAO3 Y03 LS3L OL G3SN SOILISILVIS 3 30 S3NIVA-d

) JONVY
L8 8'9) s'gl NOILYIA30 QUVONYLS
L L 81 NYIO3W
0°'st £'ET : 0'sT NVIW
0°00l §'03 6¢) 0'00F L'0S €V 0'00F 6°IS 8l
g'6y @°Ct @c . €'6r 8'e s t gy T'ot 6T .
9°SE O°¥YC 99 v'Or 9'lc 68 §'LE o'LT L s
944 9'il TE « 6'8 6'8 §2 8°0t 80t \C
(RWY) (%) N (% WD) (%) N (R WD) (X) N (SYA) NOI1LNAIYLSIO
SLT=N ) TOTeN TN
dSNS/AHNd dSNS/H+d1D N10$/4d10

viva 037004 ¥0d4 SLINS3IY
AL3SYS Y04 OITVA SINIILYd 1TV ‘NOILVINJOd
30V - SOIHJYHOOW3O

¥ a1dvL

$08-0C VAN



1£4

8'1 4 o'g °’ L £°E 8 s3IX N
(655°0=d) &MOIM
.2°86 1£44 0°Lé 62¢ L796 1€2 ° ON| ¥¥3 NY J0 3sn
£'8 67 2°01 | 24 L1t 8e SIX (kb 0=d)
’ ¢Yvd JHL
L'16 602 868 fA4 £°88 Tt ON| 30 INIWIAIYEId
6°EV 00T S°1v 86 STEY vot LHOIY
9°Sk bot 8z T0T 0" ¥ 86 1331 (sg€°0=a)
NOILD3IINI
S 0T 1£4 L°st Le §°St LE TYIILNIIE J0 NOIL¥J0T
€°0¢€ 69 8-82 89 7L S9 Qo009
670 [4 ¥'o 1 8°0 < yIvd (288" 0=d)
HLTY3IH J0O
6°89 LST 8 0L L9t 0°¢L Lt INZTTIONI| SNIVIS TYHIEINID
$°%6 1144 6°16 L1e §°26 122 JIIHM
8°'1 4 ¥'0 T E'T € YIHIO
9°2 9 $°¢ 9 €€ 8 JINWASIH
(A4 S (A ] ot 6°'2 L plo) 4¢:
6°0 z 8°0 [4 0 0 NYIS¥Y| (8L9°'0=d) 3OWN
8°1§ 811 E°SP Lot 8'6¥ 671 ITYH
A1/ [1]4 LS 621 z°'0s ozt FTYWAS (v'0=d3) XIS
104 N £Lod N 12d N
(8Zz=N)} dSNS/HNJA (9€2=N) dsSnNs/OH+dID (6£Z=N) NIOS/dID (ANTYA-d) JTEVI¥YA

SOILSIYILOVEVHO TYOIQIW INITISVE ANV INIRIVIYL

AD¥DIZIT ¥Od QITVA SINIIIWd TTY :NOILVINAOd

S ATEVL

$08-0T VAN

‘JTHAVYOOKIA TYIIHODIALVD




§C

9°LT
€°%2

0°0S ¥IT
6°FVT ¥t
T'EC ES
81T L2

(%) N

8ZT=N
dsns/HNd

*YIMILI¥O €SS ONISN QIIVTIAOTYO SOILSILYLS
T1000°0=43IINID FT¥8°0=DNYA

18103339 NIVW ¥0J SNYEW JO AIITVADZE ¥0d IS3IL OL g3SN SOILSIIVIS 3 J0 SANTYA-d

JONWY
LT $°'81 NOILVIAZQ JYYONVLS
91 Lt NYIG3H
9°€E2 9°vZ NY3W
9°6F LI 20§ oz1
6°8 124 €°TT (2
9°2 LL 9°LZT 99
6°8 1¢4 6°'0T 92
(%) N () N (8¥X) NOILNEIYLISIAQ
9ET=R 6EC=N
dsaS8/JH+d1D NI0S/dID

¥L¥d d3T004 ¥40d SITNSIY

AOVOIddd ¥04 GITVA SINIILYE TIV :NOILYINGOQ
d9¥ - SOIHdWEOOW3q
9 JT9YL

$08-0T VAN



NDA 20-805 26

Clinical Efficacy
Clinical Response at End of Therapy and Followup

From the ITT population, a total of 703 patients (83%) were evaluable for clinical
efficacy: 239 Cipro SOLN patients, 236 Cipro HC patients, 228 PNH patients. Of these
patients, between 97% and 98% received a full course of treatment per the study
guidelines. A total of 20 patients in the efficacy evaluable population received-five days
or less of therapy due to either adverse events or insufficient therapeutic effect (treatment
failure): six Cipro SOLN patients, seven Cipro HC patients, and seven PNH patients.

Although approximately 10-15% of patients in the treatment groups had bilateral
infections, clinical response was recorded at the patient level rather than at the individual
ear level. Patient level responses were used because the responses of the right and left
ears in these patients were not likely to be independent, according to the sponsor. The
response of the worse of the two ears in these patients was recorded as the patient level
response.

Table 7 summarizes the clinical efficacy results at the End of Therapy (primary efficacy
variable). Patients recorded as “missing” at the End of Therapy visit had submitted a
valid pain score diary but did not have an End of Therapy visit within the designated time
window. These patients were only considered evaluable for the time to end of pain
efficacy analyses, and thus do not appear in the calculation of clinical response rates.

The clinical success rates (resolution + improvement) at the End of Therapy visit for
Cipro SOLN patients, Cipro HC patients, and PNH patients were 92.8%, 90.1%, and
87.2%, respectively. The 2-tailed 95% confidence interval for the Mantel-Haenszel
weighted estimate of differences in efficacy rates between treatment arms is shown at the
bottom of Table 7. For clinical success defined as resolution + improvement, the
estimated difference in efficacy rates between Cipro HC and PNH was 0.02 at the End of
Therapy visit. Since the lower bound of the 95% confidence interval was -0.0339, the
Division’s criteria for therapeutic equivalence (greater than -0.10) of the two drugs is
met. If success is defined as resolution only, the estimated difference in efficacy rates
was -0.0367. Since an equivalence delta of 0.20 is used for efficacy rates less than 80%,
the lower bound of the confidence interval of this difference (-0.1142) also meets the
criteria for therapeutic equivalence.

Clinical efficacy data from the Follow-up Visit (Day 11-30 post-therapy) were available
for 223 Cipro SOLN patients, 223 Cipro HC patients, and 214 PNH patient 4s shown in
Table 8, representing 95%, 96% and 94% of the efficacy evaluable patients in the three

groups, respectively. Similar rates of continued resolution, relapse, and failures (carried
forward from the End of Therapy Visit), were noted for the three groups. >

MO Comment: Therapeutic equivalence of Cipro HC with the FDA-approved
comparator for this indication is demonstrated when success is defined as either
“resolution + improvement” or “resolution” at the primary efficacy endpoint. Low
rates of relapse (<4%) are noted for all three groups at the Follow-up visit which
supports the use of “resolution+timprovement” as the definition of a successful
outcome in the primary efficacy analysis.
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Follow-up Clinical Response of Patients Rated as “Improvement” at End of Therapy

As discussed in the Clinical Response Endpoints section, the medical reviewers were
concemned about the sponsor’s classification of patients with residual pain and tenderness
as “Improvement” in certain instances. Specifically, the reviewers were concerned that
these residual pain symptoms may have represented an incomplete resolution of
infection. Therefore, follow-up on all patients classified as “Improvement” was requested
from the sponsor to ensure that these patients did not subsequently have a relapse of their
infection. In a written response dated September 18, 1997, the sponsor identified a total
of 36 patients with a clinical response of “Improvement” at the End of Therapy visit for
whom a follow-up clinical response was available: 12 Cipro SOLN patients, 14 Cipro HC
patients, 10 PNH patients. Only 3 patients, one per treatment arm, subsequently
developed a relapse of their infection. All remaining patients were rated as “Continued
Resolution.”

MO Comment: Again, the low incidence of relapse in patients rated as
“Improvement” at the End of Therapy visit supports the validity of combining the
“Improvement” and “Resolution” populations as the primary clinical efficacy
definition of a successful outcome.

Clinical Response by Age Group

Table 9 summarizes the clinical response at the End of Therapy by age group. Adult
patients (>17 years) in all treatment arms appeared to have a higher rate of clinical failure
and incomplete resolution (i.c., “improvement’™) when compared to the pediatric
population.

MO Comment: All three otic preparations demonstrated clinical efficacy rates in
pediatric patients which appeared to equal or exceed efficacy rates in adults.
Although the pathophysiology of otitis externa is thought to be similar in children
or adults, a number of factors could account for the observed differences in efficacy
rates. The effectiveness of administering the otic drops into the ear canal may have
been better by parents treating their children than in adults attempting to medicate
themselves. Increased hair and cerumen in adult external ear canals (particularly
in males) could have interfered with the penetration of the otic drops into the
medial canal. Other complicating factors including underlying undiagnosed
dermatologic conditions, fungal infections, and vascular disease may have adversely
influenced the outcome in adult patients.
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Bacteriological Efficacy
Bacteriologic Response by Patient

For the efficacy evaluable population, one or more causative organisms were isolated in a
valid ear at pretreatment in 65% of the Cipro SOLN group (156/239), 64% of the Cipro
HC group (150/236), and 63% of the PNH group (144/228). As shown in Table 10, rates
of eradication, presumed eradication, persistence, and superinfection were simijlar among
the three groups in patients with an End of Therapy bacteriological response recorded.

MO Comment: Some patients with a valid pre-treatment pathogen had either
“indeterminate” or “missing” bacteriological responses at the End of Therapy
visit. Table 10 summarizes the bacteriological responses by treatment group only
for those psatients with at least one valid pre-treatment pathogen and a valid End of
Therapy bacteriological response (“eradication”, “presumed eradication”,
“persistence”, or “superinfection”) recorded. Thus, the number of patients with a
valid pretreatment pathogen and a valid bacteriological response at the End of
Therapy visit for each group is as follows: 146 Cipro SOLN patieuts, 137 Cipro HC
patients, and 135 PNH patients.

The overall bacteriological responses rates and the difference of response rates between
groups appear at the bottom of Table 10. When assessing success as “eradication +
presumed eradication,” the overall bacteriological response rate was 92.5% for Cipro
SOLN, 94.9% for Cipro HC, and 87.4% for PNH. Two-sided 95% confidence interval
for the difference between Cipro HC and PNH was (0.0076, 0.1421). ’

MO Comment: Both Cipro SOLN and Cipro HC demonstrated at least equivalent
bacteriological efficacy compared to the approved comparator at the End of
therapy visit. The 95% confidence interval for the difference in efficacy rates
between Cipro HC and PNH suggests possible superiority of Cipro HC, although
the trial was not designed to demonstrate a superiority claim.

In the efficacy evaluable patients with a documented bacteriological response at the
Follow-up visit (Day 11-30 post-therapy), the percentage of patients with “eradication”
remained high for all groups: 93.5% (43/46) for Cipro SOLN, 94% (49/52) for Cipro HC,
and 95.5% (43/45) for PNH (refer to Table 18 in Volume 15, p.106 of the NDA-
submission).

MO Comment: The bacteriological response rates at the Follow-up visit are based
on those patients with a successful bacteriological response at the End of Therapy
visit who returned for the Follow-up visit and were assigned a valid bacteriological
response. In this population, less than 7% of patients in the Cipro SOLN and Cipro
HC groups developed a relapse or reinfection. However, since bacteriological
failures from the End of Therapy visit were not carried forward, the response rates
at the Follow-up visit are inflated.



*NOILOZINIYIINS + FONILSISYAd A4 NOILYOIGWYI GIWNSIYd + NOILWOIAWHI (v

: $TP°L8 = SET/BTT dsns/HNd
(TZv1°0 ‘9L00°0) 8¥L0’0 :dSNS/HNd -~ dSOS/OH+dID $68°¥6 = LET/0ET dsNS/OH+dID
(€12T1°'0 ‘1020°-) 90S0°0 :dSOS/HNd - NT08/dID $LP°Z6 = 9¥T/SET N10S§/dI0 (1) 103 dsay 3oeg 3usyled
{eAZIIUL °"FUOD §S6 93IPWIIST 16RIJUOD 93wy dnoxs bnag 3rqetaea
$93VY UT IOUIINIJITC 3O 9IVWIIST TIZSUIVKH-TIIURY
0°¢ ¥ 6'2 ¥ S°9 8 NOILJIJINI¥IENS
9°6 [ %4 z'2 £ 12 € FONILSISYId
198 A¢ 61 8'9t1 €7 1A 81 NOILVYOIQWY3
nmzbmmmm AIWNIIHL
- 30 aNd IV
£°¢L 66 1°8L Lot 1°08 LIt NOILWOIAWY3| ISNOISIY °IOVH
324 1dd N 124 © N
(SET=N) 4SAS/HNG (LET=N) 4SAS/OH+dID (9¥T=N) NTOS/dID FTIYIEVA

ct N\

ISNOASHEY XOVWOIJdd QITYA V HLIM SINIIIVd TIV :NOIIVINJOd
XdVNEHL JO GNI IV SISNOASTY OIDOTOIYILOVE INIILVd JO AUVWHAS
0T JTEYL

£08-0Z VAN



NDA 20-805 33

Bacteriologic Response by Pathogen

Bacteriological response for selected organism species for the three treatment arms is
shown in Table 11. (A complete listing of bacteriologic response by organism at the End
of Therapy visit appears in Appendix I of this review.) Approximately two hundred
organisms per group were isolated from pre-treatment cultures. Approximately 30% of
patients in each treatment arm had multiple organisms isolated from pre-treatment .-
cultures. In accordance with previous bacteriology studies in otitis externa, the two most
common isolates (total of all three arms) were Pseudomonas aeruginosa (n=420) and
Staphylococcus aureus (n=44). For Pseudomonas aeruginosa, the rates of eradication +
presumed eradication for the Cipro SOLN, Cipro HC, and PNH groups were 91.9%,
89.8%, and 85.9%, respectively. For Staphylococcus aureus, the rates of eradication +
presumed eradication for the Cipro SOLN, Cipro HC, and PNH groups were 92.9%,
88.9%, and 100%, respectively. Excellent activity (100% eradication) was also noted
against Acinetobacter anitratus in the Cipro SOLN (n=6) and the Cipro HC (n=9)
groups. Rates of persistence of the major pathogens were generally very low, although
Pseudomonas aeruginosa persisted in 11/135 cases (8.1%) in PNH-treated patients (see
Appendix I). -

MO Comment: Both Cipro SOLN and Cipro HC demonstrated good rates of
eradication for P. aeruginosa and S. aureus which were similar to the active
comparator, PNH.

APPEARS THIS WAY
ON ORIGINAL



143

*gosuodsax DBuyssSTU pue

9IvUTUISIPpUT Buypnidout Adeadyi-91d pIwIosy WSTURDIO SAFIVSNED Y3 YIFM saudpied IrqenTead [Ie SIpnTouy IoJPUTWOUIp YL
*susboyzed [vyI9IORq IY3I FO LUOTIVOIPRI? peumsazd + UOTIVOTIPRII, YITM FIUSTIRd SPNTOUYT $3IVI PUR S$IIQUMU UOTIVDOTPRIT.

LS8 9 L 001 € € 00T b 4 ’ SANIOOYIY YILOVEOUILNI
SL € 14 00T 9 9 001 € £ SITIEVYIWN SNJLOYd
08 b S 00t 6 6 00T 9 9 SNIVYLINY YILOVAOLINIOY
00T 9 9 00T S S L°99 9 6 YITIHdOLTYH SYNOWOHdOYIONILS
oot [49 [A 6°88 9T a1 6°26 €1 b1 A SOAFIAY SNID0D0TAHAYLS
6°58 91T SET 8°68 XA LET 6°16 9¢1 8rt YSONIONYIY SYNOWOANISd
prie PRI peI’ M. 2 ) u peIas PRI u
L ] # ] # ] #
WSINVOYO
dsns/HNd dsSnS/JH+dId NTOS/dID
dAoYd ILNIWIVIYL

AOWOIddT ¥Od QITVA SYVd TTVY

XdWVHIHL JO NI LY WSINUYOWO FAILVSAYD X8 ISNOJSIY TVIYILOVE
1T I74¥L

$08-07 VAN




NDA 20-805 35

Untoward Microbiologic Events
Superinfections

Table 12 illustrates that a total of 36 superinfecting organisms were isolated from the
three treatment groups: 13 Cipro SOLN, 7 Cipro HC, and 16 PNH. The most common
superinfecting organisms were Acinetobacter anitratus (n=7), Acinetobacter Iwoffi (n=6),
Staphylococcus aureus (n=3), and Achromobactori xylosoxidans (n=3).

MO Comment:The overall rate of superinfections in this study was low and equally
distributed among the three treatment arms.

Fungal Isolates

Although 3% of patients evaluable for efficacy had fungus isolated from a valid ear at
pretreatment, none received alternative therapy for a fungal infection. Therefore, all
fungal isolates in this study were classified as colonizing organisms based on Bayer’s
definition that “any organisms isolated during or at the end of therapy are considered
colonizers if the patients were not treated with appropriate alternative therapy.” At the
End of Therapy visit, 4/7 patients in the Cipro SOLN group, 2/8 patieats in the Cipro HC
group, and 0/6 patients in the PNH group remained culture positive for fungus.

A total of 78 patients had positive fungal cultures at the End of Therapy visit: 37 Cipro
SOLN patients, 40 Cipro HC patients, and 1 PNH patient. Six of these patients also had a
positive fungal culture at pre-treatment (4 Cipro SOLN patients, 2 Cipro HC patients).
Only 18 of the 78 patients with positive fungal cultures at the End of Therapy visit were
classified as clinical failures, although two Cipro SOLN patients and one Cipro HC
patient were later classified as relapses at the follow-up visit.

MO Comment: Although pre-treatment cultures showed a relatively even
distribution of fungal isolates among the treatment arms, the End of Therapy
cultures demonstrated a striking increase in the number of fungal isolates in the
Cipro SOLN, and Cipro HC treatment groups compared to the active comparator,
PNH. Topical application of high doses of antimicrobials to the skin surface of the
ear canal likely eradicates a large percentage of the pathogenic and normal
bacterial flora, predisposing the patient to develop fungal colonization or .
superinfection. The increased rate of fungal isolates in the Cipro HC and Cipro
SOLN groups could reflect greater “pan-bacteriocidal” activity than PNH, resulting
in higher rates of fungal overgrowth. Alternatively, a component in the PNH
suspension (e.g., polymyxin B) could have a suppressive effect on fungsl growth
compared to the other treatment arms. Although many patients with positive fungal
cultures were asymptomatic at the time of culture, fungal infection may have been
responsible for some of the treatment failures and relapses seen in this study. Based
on these results, fungal superinfection should be considered in patients with
persistent symptoms following therapy with Cipro SOLN and Cipro HC. This
information should be included in the product label.
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Table 12

SUPERINFECTING ONGANISMS (ALL EARS VALID FOR EFFICACY)
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Time to End of Pain Analysis

Because Cipro HC Otic Suspension is a combination drug product, the sponsor was
required by FDA regulation to demonstrate a significant clinical benefit for the addition
of hydrocortisone to the ciprofloxacin otic formulation. The sponsor studied the time to
end of pain (TEOP) as a means of demonstrating the clinical superiority of Cipro HC
over Cipro SOLN. Baseline pain measurements were not significantly differént among
treatment groups (p=0.3344) as shown in Table 13. The majority of patients in all groups
had baseline scores on a visual analog scale between 5 and 12 comresponding clinically to
moderate to severe pain according to the sponsor (0= no pain, 15= most severe pain).

A total of 703 patients were included in the TEOP analysis: 239 Cipro, 236 Cipro HC,
and 228 PNH. The TEOP was a censored observation in approximately 13% of

patients in all groups because no time to end of pain was recorded. Survival functions for
the time to end of pain using the Kaplan-Meier product limit method are plotted in Table
14. Cipro HC had a signficantly shorter duration of the TEOP when compared to Cipro
SOLN (p=0.039). No significant differences in the time to end of pain were noted
between PNH and either Cipro SOLN or Cipro HC.

Further exploratory analyses of the TEOP were conducted by age group (reference Table
33A, Volume 15, pp. 134-135 of the NDA submission). The by-age survival plots were
similar to the plot for all patients in the 7-12, 13-16, and > 17 year age groups, with
Cipro HC demonstrating shorter median TEOP than Cipro SOLN. Only the 2-6 year age
group showed Cipro HC to have a longer median TEOP than Cipro SOLN.

MO Comment: By demonstrating superiority of Cipro HC compared to Cipro
SOLN with respect to TEOP, the requirement of the Combination Rule is met. The
difference in median TEOP between the groups was nearly one day (21.1 hr) which,
in the judgement of medical reviewers, represents a clinically meaningful benefit
from the addition of hydrocortisone to the ciprofloxacin formulation. The
discrepancy of TEOP results in the youngest age group may have resulted from the
difficuity in accurately recording pain scores in this age group.
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Table 14. Analysis of Time to End of Ear Pain
Population: All Patients Valid for New Clinical Efficacy Analysis Using +3 to +10 Window

Aotlysis of Time to Ead of Ear Pain
Population: All Patienks Valid for Efficacy

% PATIENTS WITH PAIN
. 8 8 g

O meat o s $ o et €

es

LD -— CRfSOLN CP+HUSUSP ——  PNH/SUSP

Comparison P-value (Log-Rank Test)

CIP+HC/SUSP vs. CIP/SOLN* 0.039

CIP+HC/SUSP vs. PNH/SUSP 0.181

CIP/SOLN vs. PNH/SUSP 0.518 ,

* Primary comparison for time to end of pain

# Censored Estimated Median Time 95% Confidence Interval for
Median

Treatment Group  # Observations  Observations (Days) to Ead of Ear Pain Lower Bound Upper Bound
CIP/SOLN 239 34 467 4.031 4.885
CIP+HC/SUSP 236 30 3.79 3.389 4.104
PNH/SUSP 228 31 4.07 3.747 . 4715

Note: The time to end of car pain was obtained as follows. If the date and time of end of pain were entered in the ficlds at the top of
page 8 in the paticnt's diary, they were used to calculate the duration of pain, the interval between the time of the first dose
and the time of the end of pain. For such patient cars, the time to end of pain was observed and therefore was not censored. If
the date/time ficld at the top of page 8 was blank, this indicated that pain did not end while the patient was under study
obscrvation and the observation was censored. The time valuc for such an censored observation was the duration of time
when the patient was under observation, which is the time interval between the time of the first dose and the time of the last
punmesumnenteuuymuwpaﬁau‘sdmy For patients with bilateral infections both valid for efficacy, the time to end of
pain for the patient was defined as follows:

1. If end of pain was observed (i.c., not censored) for both ears, the time to end of pain for the paticnt was the greater of
the two time values and the observation was not censored.

2. If the time to end of pain was censored for at least one car, the patient's time to end of pain was the greater of the time
values and the observation was censored.



NDA 20-805 40

Safety

A total of 842 patients were considered valid for safety analysis: 285 Cipro SOLN, 282
Cipro HC, and 275 PNH patients. An overview of all adverse events, whether or not
considered related to the study drug, are recorded in Table 14. The most commonly
recorded event was headache (under the “Body as a Whole” category) in 15 Cipro SOLN
patients (5%), 27 Cipro HC patients (10%), and 12 PNH patients (4%). . e

Summary of all events considered to be drug-related by the investigators is shown in
Table 15. Adverse events were considered to be drug related if the relationship was
assessed as “remote”, “possible”, or “probable” by the investigators. Five to six percent
of patients in all groups reported drug-related adverse events. Again, the most common
event reported was headache in 2% of Cipro SOLN and Cipro HC patients and 1% of
PNH patients.

There were no deaths in the study. Dropouts due to adverse events (Table 16) numbered
one in the Cipro SOLN group (<1%), § in the Cipro HC group (2%) and 3 in the PNH
group (1%). Following review of the case report forms for these patients, the medical
reviewer agreed with the investigator’s assessment that these events had either no or only
remote relationship to treatment with the study drug. Patient #31007 (Cipro HC group)
developed otitis media during therapy which was classified as having possible
relationship to the study drug. In the absence of a tympanic membrane perforation,
however, this relationship seems unlikely.

Only one serious adverse event occurred during the study. Patient / (PNH group)
sustained an accidental injury (compression fracture of T7,T8) requiring hospitalization;
this accident was not considered treatment related.

MO Comment: Adverse events were generally mild, self-limited, and evenly
distributed among the three treatment groups. Headache, the most commonly
recorded adverse event, was likely related in most cases to the underlying ear
infection rather than a direct effect of the study drug.

APPEARS THIS WAY
OM ORIGINAL
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TABLE 14
ADVERSE EVENTS BY TREATMENT GROUP AND BODY SYSTEM
WITHOUT RELATIONSHIP TO STUDY DRUG

CIP-SOLN CIP-HC-SUSP PNH-SUSP
(N=2895) (N=282) (N=275)

N % N % N %

Any Body System
Any event 66 23 70 25 55 20
Body As a Whole 26 9 40 14 22 8
Cardiovascular 3 1 1 0 1 0
Digestive 6 2 9 3 11 4
Hemic and Lymphatic 0 0 2 1 0 0
Musculoskeletal 3 1 0 0 2 1
Nervous 1 0 1 0 2 1
Respiratory 15 S 13 5 10 4
Skin and Appendages 11 4 7- 2 6 2
Special Senses 15 5 13 5 14 5
Urogenital 1 0 1 0 2 1

[ 4
APPEARS THIS WAY
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TABLE 16
ADVERSE EVENTS CAUSING DISCONTINUATION OF STUDY DRUG

45

-

Adverse Event Relation to Study
Study Drug Patient # Causing Discontinuation Treatment
CIP/SOLN
Infection None
CIP-HC-SUSP . .-
Ear Pain None
Ofitis Media None
Lymphadenopathy None
Diarrhea None
Nausea None
Vomifing None
Ofitis Media Possible
PNH-SUSP
. Nausea Remote
Vomiting Remote
Ofitis Media None .
Headache Remote
Nausea Remote
[ 4
APPEARS THIS WAY

ON ORIGINAL
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8.2.2. Trial #2: Study No. 1439 (European Study)

“Prospective, Controlled, Randomized, Non-Blinded, Multi-Center Clinical Study of
Ciprofloxacin Otic Drops With or Without Hydrocortisone Versus Polymyxin B-Neomycin-
Hydrocortisone Otic Drops in the Treatment of Acute Diffuse Bacterial External Otitis”
(Volumes 32-48, NDA 20-805)

Objectives/Rationale ST
Please refer to the Objectives /Rationale section of the preceding clinical trial (Study D94-008).

Study Design

Please refer to the Study Design section of the preceding clinical trial (Study D94-008).
Protocol Overview

Please refer to the Protocol Overview section of the preceding clinical trial (Study D94-008). A
notable difference between the two protocols involved the Time to End of Pain (TEOP) -
determination. In a response dated October 17, 1997, to the medical officer’s request for
clarification of how TEOP was calculated, the sponsor stated:

“In the European study SN 1439 Medical Research Report, the time to end of pain variable was
based on the pain score measurements and the ‘Time /Date Pain Ended’ field and was
determined on a patient by patient basis. If at a time point a patient recorded a pain score of zero
and all pain measurements after this time point were zero, then this was considered to be the end
of pain, although a few patients with positive but very low pain scores were also considered to
have achieved end of pain. If a patient did not have a zero pain score and the ‘Time/Date Pain
Ended’ field has a value later than all the pain score measurement times, then end of pain was
considered to have occurred at the time entered in the ‘Time /Date Pain Ended’ field. The
following was [sic] the guidelines for study SN 1439 in evaluating whether and when pain
ended.

“1. If the ‘Time/Date Pain Ended’ field on page 8 of the patient’s diary was not blank and
pain measurements in the diary were never less than 0.01, then the time to end of pain was
set to missing (a censored observation).

“2. If a pain measurement in the diary was zero, then the time to end of pain variable was set
to correspond to the time of the zero pain measurement.

“3, If the pain measurements were not zero but were <= 0.25, and if the ‘Date/Time Pain
Ended’ field in page 8 had a value later than the last pain measurement time within the
diary, then the end of pain time was taken as that given by the field on page 8.

“In addition, censored observations were set to 15 days in the SN1439 MRR time to end o?' pain
analysis.”

MO Comment: The guidelines for determining when and if pain ended in the European study
appear somewhat inconsistent and arbitrary compared to the guidelines used in the U.S. study.
More emphasis was placed on the individual pain scores recorded by the patients in the
European study, and the use of censoring was also quite different.
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Statistical Considerations

Aside from the differences in analysis of TEOP scores listed above, the statistical plan for this
protocol was identitical to that for study D94-008.

MO Comment: Since the original case report forms and patient diaries were pot
included with the NDA, a random sample of 5% of these documents from the
intent-to-treat population was requested from the sponsor. These documents were
used to audit the accuracy of transcription of the clinical and microbiological data
to the data listings within the NDA. This audit revealed accurate and consistent
capture of data from original case report forms and diaries by the sponsor’s data
listings with two exceptions: (1) early (during therapy) treatment failures were
mistakenly not carried forward to the End of Therapy efficacy analyses, and (2)
fungal isolates were incorrectly labeled as “superinfection” in certain instances.
These errors in the study data base were recognized and corrected by the sponsor in
a written response dated December 2, 1997.

The medical and statistical reviewers concluded that the integrity of the data base
and the robustness of the clinical efficacy rates would permit a random sample of
the intent to treat population to assess accuracy and consistency of clinical
judgments concerning patient evaluability and efficacy/safety determinations. A
10% and a 20% random sample of the efficacy evaluable and efficacy non-
evaluable patients, respectively, were performed. The medical officer agreed with
the sponsor’s determinations of patient evaluability and efficacy determination with
one notable exception. By expanding the time window for the End of Therapy visit,
the sponsor considered patients who were off study drug for less than three days to
be evaluable for the primary efficacy determination. For the reasons outlined above
in the Clinical Response Endpoints section of Study D94-008, the Division requested
that the sponsor reansalyze the data using a 3-10 day post-therapy window for the
primary efficacy determination. The revised data base and tables generated by the
sponsor (dated December 2, 1997) were judged to be an accurate reflection of the
results of this clinical trial by the statistical and medical reviewers. Thus, the
sponsor’s revised tables were used, with minor formst modifications, in the
presentation of the study results in the following section.

Study Results ’
Evaluability

A total of 842 patients were enrolled in 30 centers throughout Europe from May 1995 through
March 1996 as shown in Table 1. Of the enrolled patients, 838 patients were considered
evaluable for safety; 583 patients were considered evaluable for efficacy as follows: 185 Cipro
SOLN patients, 207 Cipro HC patients, and 191 PNH patients. The reasons for exclusion from
the efficacy population are listed in Table 2. The most common reasons for exclusion weré: an
End of Therapy visit outside the acceptable time window (n=112), patient noncompliance with
the dosage regimen (n=52), or missing diary (n=29). The Curriculum Vitae of the principal
investigator, Dr. Pierre Gehanno, was reviewed and found to be acceptable.

MO Comment: Poorer compliance with the dosage regimen, diary return, and End of Therapy
visits resulted in a markedly lower percentage of evaluable patients from the intent to treat
population in the European study (69%) compared to the U.S. study (83%). However, the number
of patients excluded as well as their reasons for exclusion from the efficacy evaluable population
were similar among the three treatment arms. Of note, two patients in the Cipro SOLN group and
two patients in the PNH group were lost to follow-up immediately following the initial visit and
were therefore not evaluable for safety or efficacy. '
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Demographics

Demographic characteristics for the three treatment arms are depicted in Table 3 and Table 4 for
the intent-to-treat (ITT) population. Tables 5 and 6 show these characteristics for the clinically
evaluable population. The three treatment arms were well-balanced with respect to sex, race,
general status of health, and age distribution in both the ITT and evaluable populations.

MO Comment: The ITT and clinically evaluable populations share similar demographic
characteristics as do the three treatment arms in each study. Of note, pediatric experience in this
trial was very limited (approximately 5% of evaluable patients) compared with the U. S. Study.
The increased use of aural debridement and ear wicks in the management of otitis externa in this

trial reflects the greater percentage of otolaryngologists involved in the care of these patients
compared to the U.S. study.

_Baseline characteristics of otitis externa were very similar across treatment groups with respect to
duration of the present episode and the number of prior episodes in the past twelve months as
demonstrated in Tables 7 and 8 (Volume 32, pp. 65-67) of the sponsor’s study summary report
in the NDA submission (not shown here).

APPEARS THIS WAY"
ON ORIGINAL



0s

(6L2=N) dSOS/HH

(282=N) dSNS/OHHID

{LLZ=N) N105/3ID

-

T ) €z £9 022 19 saX
: . (¥86°0=d)
8°LL e L 612 0°8L 91z on| oDIM ¥va wv 30 3sn
182 8L 162 28 €52 oL $3X
{695°0=2) uva
6°1L 00Z 6°0L 002 Lo L0z oN| L 30 LNBBATYEIA
$°6h 8ct 9°8y Lt $°0S ort o1y
6Ty Lt L 9z1 € cr 0zt 37
(608°0=d)
9°8 1% L9 6t 1’9 L TVIEIVIIE|NOLIORINT 30 NOLINOOT
»°0 1 yo 1 0 0 ¥00d
L0 z $°2 L 81 s |
S°0¢ s8 29z " 0°1€E 98 Q000
(YPP°0=d) HITVEH
569 161 6°0L 002 1°09 981 LETIOX3| J0 SAIVIS TWIANID
8°96 oLz L's6 oLz 8°L6 we ZLTHA
't £ " ’ 0 0 ¥IHIO .
11 £ 81 s L0 z YOV
"t ¢ 11 £ ’t ’ NVISY (Tr5°0=3) TN
£°9s Lst €°09 oLt 2'c9 st I .
L'y 724 L*6€ PAL: 8°9¢ z01 FTeal (2L2°0=3) X3S
d N 3 N nd N

(AYNA-d) ITENTHYA

L 4

ALAIVS Sm. AI'TYA SINIIING TIV :NOILVINGOd

YINd GTTO0d ¥Qd SIINSIY
SOLLSTUALONIVHD TVOIQSH INITASVE ANV INIALVIYL ‘OIHIVEOONEd TWOTUOORIVD

t 319V

$08-0T VAN




IS

0°S¢E

4814
0°00T 2°t6 092
8°9 6°c’ 11
6'T 6’z &8
0°0 0 0
0°0 0 0

YIVALIMD €SS SNISN QAIVINDTVO SOILSIIVIS
P220°0~]UIND  16T€°0-ON90
1610133 NIWW BQd SNYAW 30 KLITYND3 ¥ad 1S3AL OL Q3SN SOILSIIVIS-3d 30 SIAYVA-4

FONVY
0'YT 0°91 NOIIVIASO QUVANYIS
0°9¢ 0°LE NVIQIH
LLe 6°8¢ NV

0°00T L°¥6 192 1°00T ©°96 892

€S T ¥ £ 1T ¢

6C 1T 9 22 'z 9

R 't ¢ 0°0 0 0

Lo 1o 2 0°0 0 0 ONISSIH

(VRO (W N (VWD) (V) N (S¥A) NOIINGTVISIC
z82=N LLz=N

dSOS/OHHIID N10S/dID

VING GIIC0d W3 SIINSTY

1

ALAIVS ¥Od QITYA SINGILYE TIV {NOIIWINGOd
SN = SOTHIVEOOWEA

vV

§08-0T VAN



[43

TIIND ¥0d ONITIOWINGO SOIISIINVIS TIZSNAVH-TIINGA ONISN QEIVINOTYO TEM SINTEA-d

14 134 8°02 %4 T°12 6t S3A

(1€8°0=d)

STLL vt AR voT 6°8L 9pT ON| ¢&MDIM ¥WE NY J0 2SN
(R4 34 0°82 8s A8 X4 144 Sax

(V09 ' 0=d) <¥VE

[ 75 vt 0°eL 6v1 8°9¢L 429 ON FHL 0 INIWEAIYEad
T°Ly 06 £'eb <ot A4 Le LHOTH

S'th €8 oeb 68 S oV SL LITT :

(LS8 0=d)

V6 81 L'L 91 0L €1 TOIEIVIIE | NOIIOAINI A0 NOIIWOOT
S0 T Y 0 0 0 ¥ood
S0 T 6°C 9 L'c S oy £
882 SS S°Le LS 9°8¢ €S aooo

(62Z¥%"0=d) HITYaEH

c'oL bET 9°'69 144" 9°89 Let INBTTIOXS J0 SAIVIS TYEANED
6°96 S8T 2°s6 L61 8°Lé 18T SLIHM
9°'1 € 6°1 14 0 0 YIHIO
0'1 4 6°T 4 S0 T o) 1S

S°0 T 0°1 4 9°'1 € NYISY (6LE°0=d) IOV
0788 S01 6°8S 448 2°€9 L1t I

o-sb 98 T° 1% S8 8°9¢ 89 TN (162°0=d) X3S

Iod N Iod N Lod N ~ L
(T6T=N) dSNS/OH+Nd | (L0Z=N) dSNS/OH+AIO (S8T=N) NIOS/dID (INTIA~-d) FTEVINEA

(SINBIIVd TIGVOTVAT AOVOLIIE) VIVD dFIO0d ¥Qd SIINSTY

1

SOLISTYAIOVIVHD TYOIAEA ANITISYE ANV INSKIVEYL ‘OIHIVEOORE] THOTHOOAIVD

S JIavl

$08-0C VAN

i




YINIALIYD €SS ONISN QAIVIUOTYO SOIISIIVIS
LETT O=MAINGD  0£80° 0=O1d0
ISIOZLIT NIWW ¥0d SNYEW JO ALTTVNOE ¥ad ISAL OL QESH SOIISIINIS-J J0 SANTYA-d

FONTE
L°ET 6°9T NOIIVIAZ] QUWINYIS
0°GE 0°6€ NYIQEW
T°Le 8°ov . NYIA

L'E6 b6l 2'96 BLI

6'T ¥ Tt ¢

L) t'e §

o't ¢ 0 0

0t 2 0 0 ONISSIH

(%) N (8) N (Sdx) NOLIOATYISIA
LOZ=N S8T=N

dsns/OH+ID NI0S/dId

VIVG QFI003 ¥Od SNSRI

SISATENY AOVOLAJd NITO MAN ¥0d QITYA SINAIING TIY ‘NOIIVINIOd
N ~ SOTHAVIOOWEQ
9 TIEVL

$08-0T VAN



Clinical Efficacy
Clinical Response at End of Therapy and Followup

From the ITT population, a total of 583 patients (69%) were evaluable for clinical
efficacy: 185 Cipro SOLN patients, 207 Cipro HC patients, 191 PNH patients.
Approximately 7-9 % of patients in the treatment groups had bilateral infections; the

clinical response was recorded at the patient level using the worse faring ear in these
cases.

Table 7 summarizes the clinical efficacy results at the End of Therapy (primary efficacy
variable). The clinical success rates for the three treatment arms (defined as “resolution +
improvement”) were as follows: 85.9% for Cipro SOLN, 92.7% for Cipro HC, and
89.6% for PNH. )

The 2-tailed 95% confidence interval for the Mantel-Haenszel weighted estimate of
differences in efficacy rates between treatment arms is shown at the bottom of Table 7.
For clinical success defined as resolution + improvement, the estimated difference in
~ efficacy rates between Cipro HC and PNH was 0.0316 at the End of Therapy visit. Since
the lower bound of the 95% confidence interval was -0.0246, the Division’s criteria for
therapeutic equivalence (greater than -0.10) of the two drugs is met. If success is defined
as resolution only, the estimated difference in efficacy rates was 0.0485. Since an
equivalence delta of 0.20 is used for efficacy rates less than 80%, the lower bound of the

confidence interval of this difference (-0.0326) also meets the criteria for therapeutic
equivalence.

Clinical efficacy data for the Follow-up Visit (Day 11-30 post-therapy) was available for
168 Cipro SOLN patients, 189 Cipro HC patients, and 175 PNH patient as shown in
Table 8, representing 91%, 91% and 92% of the efficacy evaluable patients in the three
groups, respectively. Similar rates of continued resolution, relapse, and failures (carried
forward from the End of Therapy Visit), were noted for the three groups.

MO Comment: Therapeutic equivalence of Cipro HC with the FDA-approved
comparator for this indication is demonstrated when success is defined as either
“resolution + improvement” or “resolution” at the primary efficacy endpoint. Low
rates of relapse (<4%) are noted for all three groups at the Follow-up visit which
supports the use of “resolution+improvement” as the definition of a successful
outcome in the primary efficacy analysis, as in the U.S, study.

APPEARS THIS WAY
ON ORIGINAL
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Follow-up Clinical Response of Patients Rated as “Improvement” at End of Therapy

As in the review of the U.S. study results, follow-up on all patients classified as
“Improvement” was requested from the sponsor to ensure that these patients did not
subsequently have a relapse of their infection. In a written response dated September 18,
1997, the sponsor identified a total of 80 patients with a clinical response of
“Improvement” at the End of Therapy visit for whom a follow-up clinical response was
available: 24 Cipro SOLN patients, 29 Cipro HC patients, and 27 PNH patients. A total
of 10 patients (2 Cipro SOLN, 3 Cipro HC, and 5 PNH patients) subsequently developed
a relapse of their infection. All remaining patients were rated as “Continued Resolution.”

MO Comment: Again, the relatively low incidence of relapse in patients rated as
“Improvement” at the End of Therapy visit supports the validity of combining the
“Improvement” and “Resolution” populations as the primary clinical efficacy
definition of a successful outcome. The highest rate of relapse in the subgroup of
patients rated as “Improvement” at the End of Therapy visit was noted in the
approved comparator arm (5/27 patients or 18.5%).

Note: Follow-up on patients with a rating of “Improvement” at the End of Therapy
visit was requested from the sponsor before the final adjustments in patient
evaluability were made in the study data base as described in the Protocol Overview
section. Therefore, slight discrepancies are noted in the number of patients rated
as “Improvement” in the sponsor’s written reply compared to Table 7 (generated
from the finalized data base).

Clinical Response by Age Group

Table 9 summarizes the clinical response at the End of Therapy by age group. As in the
U.S. study, adult patients (>17 years) in all treatment arms appeared to have a somewhat
higher rate of clinical failure when compared to the pediatric population (most
pronounced in the Cipro SOLN and Cipro HC groups), although the very small number
of pediatric patients precludes a meaningful comparison.

MO Comment: All three otic preparations demonstrated clinical efficacy rates in a
small population of pediatric patients which appeared to equal or exceed efficacy
rates in adults.

APPEARS THIS WAY
ON ORIGINAL
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Bacteriological Efficacy
Bacteriologic Response by Patient .

The percentage of patients from the efficacy evaluable population in each group who had
one or more causative organisms isolated from a valid ear at pretreatment and had a valid
bacteriologic efficacy response (i.e., “eradication”, “presumed eradication”,
“persistence”, or “superinfection”) at the End of Therapy visit were as follows: 48.6%
in the Cipro SOLN group (90/185), 58% in the Cipro HC group (120/207), and 492% of
the PNH group (94/191). As shown in Table 10, rates of eradication, presumed
eradication, persistence, and superinfection were similar among the three groups. The
rate of “eradication + presumed eradication” for the microbiologically evaluable patients
in treatment arms is as follows: 88.9% for Cipro SOLN, 85.8% for Cipro HC, and 75.5%
for PNH.

MO Comment: As in the U.S. study, some patients with a valid pre-treatment
pathogen had cither “indeterminate” or “missing” bacteriological responses at the
End of Therapy visit. These patients were not included in Table 10.

The overall bacteriological response rates and the difference of response rates between
groups appear at the bottom of Table 10. The two-sided 95% confidence interval for the
difference between Cipro HC and PNH was (0.0031, 0.2197).

MO Comment: Both Cipro SOLN and Cipro HC groups demonstrated.at least
equivalent bacteriological efficacy compared to the approved comparator at the
End of Therapy visit. As in the U.S. study, the confidence interval of the difference
between the Cipro HC and PNH groups suggests possible superiority of Cipro HC,
although the trial was not designed to demonstrate a superiority claim.

In the efficacy evaluable patients with a documented bacteriological response at the
Follow-up visit (Day 11-30 post-therapy), the percentage of patients with “eradication”
remained high for all groups: 100% for Cipro SOLN (16/16), 96% for Cipro HC (25/26),
and 95% (19/20) for PNH (refer to Table 18 in Volume 32, p.90 of the NDA
submission).

MO Comment: The bacteriological response rates at the Follow-up visit are based
on those patients with a successful bacteriological response at the End of Therapy
visit who returned for the Follow-up visit and were assigned a valid bacteriological
response. In this population, none of the patients in'the Cipro SOLN arm and only
4% of patients in the Cipro HC arm developed a relapse or reinfection. However,
since bacteriological failures from the End of Therapy visit were not carried
forward, the response rates at the Follow-up visit are inflated.
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Bacteriologic Response by Pathogen

Bacteriological response for selected organism species for the three treatment arms is
shown in Table 11. (A complete listing of bacteriologic response by organism at the End
of Therapy visit appears in Appendix II of this review.) A total of 419 organisms was
isolated from pre-treatment cultures for all groups. In accordance with previous
bacteriology studies in otitis externa (including the preceding U.S. clinical trial), the two
most common isolates (total of all three arms) were Pseudomonas aeruginosa (n=247)
and Staphylococcus aureus (n=51). For Pseudomonas aeruginosa, the rates of >
eradication + présumed eradication for the Cipro. SOLN, Cipro HC, and PNH groups
were 90.3%, 91.7%, and 78.5%, respectively. For Staphylococcus aureus, the rates of
eradication + presumed eradication for the Cipro SOLN, Cipro HC, and PNH groups
were 100%, 87.5%, and 91.7%, respectively. Excellent activity (100% eradication) was
also noted against a small number of Proteus mirabilis isolates in the Cipro SOLN (n=1)
and the Cipro HC (n=5) groups. Good activity was also noted against Enterococcus
Jaecalis in all three groups (90-100% eradication rates). Rates of persistence of the
major pathogens were generally very low, although Pseudomonas aeruginosa persisted
in 17/79 (approximately 20%) of cases in PNH-treated patients (see Appendix IT).

MO Comment: The results in this trial closely parallel those seen in the U.S, trial
with respect to bacteriologic response by organism. Generally good rates of
eradication were demonstrated by all three treatment regimens against the two
major pathogens encountered in otitis externa, although a slightly higher failure
rate with P. aeruginosa was noted in the approved comparator, PNH.

PPEARS THIS WAY
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Untoward Microbiologic Events
Superinfections

Table 12 lists the superinfecting organisms by treatment group at the End of Therapy
visit. A total of 30 superinfecting organisms were isolated as follows: 8 from the Cipro
SOLN group, 7 from the Cipro HC group, and 15 from the PNH group. By far the most
common superinfecting organisms were P. aeruginosa (n=11) and S. qureus (n=8),

MO Comment: As in the U.S. study, the overall rate of superinfections was low for
all groups. Unlike the U.S. study, however, the majority of isolates labeled as
“superinfection” in this trial were the two major pathogens in otitis externa. Since
most of these isolates were from patients with negative pre-treatment cultures, it is
possible that they actually could represent “persistent” organisms in cases where
the pre-treatment culture was falsely negative.

Fungal Isolates

For the efficacy evaluable population, 101 patients had fungal isolates in a valid ear at
pre-treatment: 29 Cipro SOLN, 51 Cipro HC, and 21 PNH isolates. Of these patients,
83% (24/29) of Cipro SOLN patients had persistent fungal isolates at the End of Therapy
visit although only five were labeled as clinical failures. Among Cipro HC patients, 47 of
51(92%) patients remained culture positive for fungus at the End of Therapy visit with
only 4 of the patients with a clinical efficacy determination of “failure.” Sixteen of the 21
patients (76%) with baseline fungal isolates in the PNH group remained culture positive
at the End of Therapy but only one of these patients was considered a clinical failure. An
additional three patients (one per group), who were culture negative for fungus at
baseline, developed positive fungal cultures at End of Therapy visit.

MO Comment: The majority of patients with a positive fungal culture at baseline
remained positive for fungus at the End of Therapy visit. Despite positive fungal
cultures at the End of Therapy, however, a large majority (80-90%) of patients
were evaluated as clinical successes. Unlike the U.S. study, the persistent fungal
cultures were nearly as frequent in the comparator arm as in the Cipro SOLN and
Cipro HC groups. The possibility of the fungus playing a role in pahents with
persistent symptoms should still be considered.

APPEARS THIS WAY
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Time to End of Pain Analysis

As in the U.S. study, the sponsor studied the time to end of pain (TEOP) as a means of
demonstrating the clinical superiority of Cipro HC over Cipro SOLN. Baseline pain
measurements were not significantly different among treatment groups (p=0.6613) as
shown in Table 13. The majority of patients in all groups had baseline scores on a visual
analog scale above 5, corresponding clinically to moderate to severe pain according to
the sponsor (0= no pain, 15=most severe pain).

- Lo

A total of 583 patients were included in the TEOP analysis: 185 Cipro, 207 Cipro HC,
and 191 PNH patients. The original analysis of the TEOP variable from the NDA
submission is shown in Table 14. Although the estimated median TEOP was lower in the
Cipro HC group than in the Cipro SOLN group by 0.2 days, this difference did not
achieve statistical significance (p=0.14). The sponsor concluded that while not achieving
statistical significance, the lower estimated median TEOP of Cipro HC was supportive of
the significant results observed in the U.S. study.

The discrepant results of the U.S. and European trials for TEOP were of concern to the
FDA reviewers. Although the population of the European study had a higher percentage
of adult patients, the patient populations of the two studies were otherwise similar in”
demographics, in the baseline severity of pain scores, and in the bacterial pathogens
isolated from the external ear canal. Of note, both the use of censoring and the
harmonization of the pain scale measurements with the "Time/Date Pain Ended” field in
the patient pain diaries differed in the statistical analysis of the two studies. To facilitate
meaningful comparisons of the two studies, the Division requested that the European data
base be re-analyzed, using the U.S. study guidelines and statistical methods, to determine
and compare the "Time to End of Pain" measurements for the three treatment groups.
This follow-up analysis was provided by the sponsor in a written response from
December 2, 1997, and is shown in Table 15. Survival functions for the TEOP using the
Kaplan-Meier product limit method again demonstrated a lower median TEOP value for
the Cipro HC group compared to the Cipro SOLN group (a difference of 0.59 days).
However, a statistically significant difference in TEOP between the two groups was not
demonstrated (p=0.334). The increased p-value for this follow-up analysis compared to
original analysis is in part related to the lower numbers of evaluable patients (resulting
from the revised time window for the End of Therapy visit as described in the Protocol
Overview section of this study review).

In reviewing the TEOP raw data, a significant percentage of patients in the European
study were noted to achieve very low (<1) pain scores, but did not achieve a score of
zero in their diaries. In discussions with the sponsor, it was unclear in many cases if the
pain did not completely resolve or if the patient merely failed to place their mark directly
over the “zero” on the visual analog scale. As a post-hoc exploratory analysis, patients
with a baseline pain score of greater than six were followed until they achieved a pain
score of less than one. Comparison of survival curves for the Cipro SOLN and Cipro HC
groups (Table 16) demonstrated an estimated median difference of 0.54 days for time to
pain less than 1. Again, the difference was not statistically significant (p=0.164), due at
least in part to the smaller patient numbers in this subset of evaluable patients.

MO Comment: Although the estimated median TEOP in all analyses of the data
was less in the Cipro HC group compared to the Cipro SOLN ‘group, the difference
did not achieve statistical significance. Thus, the superiority of Cipro HC compared
to Cipro SOLN with respect to TEOP was not demonstrated in this study as it was
in the U.S. study. The lower number of evaluable patients in the treatment groups
and the higher percentage of adult patients in the European study may have been

fac:lors accounting for the observed differences in outcome compared to the U.S.
study.
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TABLE 14
Analysis of Time to End of Ear Pain
Poputation: Al Pafients Valid For Eficacy
Results For Pooled Oata
100
90
80 s e
z 70
<
a
x 60
e
E3
n 50
-
&
> 40
[N
R 30
20
10
0
0 1 2 3 ¢4 S5 6 7 88 8 10 1t 12 13 14 15
DAYS FROM START OF THERAPY
LEGEND: —  CIP/SOLN --CIP+HC/SUSP —— PN+HC/SUSP
Orparison PValue (Log-Rank Test)
CIPHC/SUSP vs. CIB/SCIN® ' 0.140
CIPHIC/SUSP vs. BUHIT/SUSP 0.624
CIP/SN vs., BHIL/SUSP - 0.315

* Primary comparison for time to end of pain ’

95%¢ Oonfidence Interval
for Median

Estimated
Treatrent Group § Chservations Croomations o b of Ear Toin Lower Bowd Upper Bound
CTP/SIN 25 60 5.00 4.7 5.80
CIPHI/SUSP 235 s1- ' 4.80 4.30 5.30
RUHC/SUSP 222 51 .60 €.00 5.10 .

Note: For patients with bilateral infections both valid for efficacy, the time to erd of pain
is defined as follows:

1 If erd of is dbserved (i.e., not censored) for both ears, the time to end of
pain for patient is the greater of the two time values and the cbservation is

2. If the time to of pain is censored for at least cne ear, the patient's time
op.tnlstheqmterotmetmevahmardﬂed:sem is censored.

32
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Table 1S
Analysis of Original Time to End of Ear Pain Data
Populanon All Patients Valid for Revised Clinical Efficacy Analysis Using +3 to +10 Window

. Analysis of Original Time to Ead of Ear Pain Data Usiag US. Method
Population: All Patients Valid foc New Clinical Efficacy Analysis Using +3 to +10 Window

N

9% PATIENTS WITH PAIN
L

] -
n
"
¢
R R
DAYS FROM STAKT OF THERAPY
LESEND:  ~———  CIP/SOUN = CIPNC/SUSP  ~—-—  PR/SESP
Comparison P-value (Log-Rank Test)
CIP+HC/SUSP vs. CIP/SOLN* 0.344
CIP+HC/SUSP vs. PNH/SUSP 0.829
CIP/SOLN vs. PNH/SUSP 0.420
* Primary comparison for time to end of pain ’
) # Censored Estimated Median Time 95% Confidence Interval for
Treatment Group  # Observations ~ Observations (Days) to End of Ear Pain Median
l | ‘ . Lower Bound Upper Bound
CIP/SOLN 184 40 4.59 4063 - 4951
CIP+HC/SUSP 205 34 4.00 3.563 4.688
PNH/SUSP 189 38 4.06 3.833 4.538

Note: The time to end of car pain was obtained as follows. If the date and time of end of pain were cntered in the ficlds at theop of
page § in the paticat's diary, they were used (0 calculate the duration of pain, the interval between the time of the first dose
and the time of the end of pain. For such paticat cars, the time to end of pain was obscrved and therefore was not censored. If
the date/time ficld at the top of page 8 was blank, this indicated that pain did not end while the paticat was under study
obscrvation and the observation was censored. The time value for such an censored obscrvation was the duration of time
when the patient was under obscrvation, which is the time interval between the time of the first dose and the time of the last
pain measurement eatry in the patient's diary. For patients with bilateral infections both valid for cfficacy, the time to end of
puinforthc paticnt was defined as follows:
. If end of pain was obscrved (L., not censored) for both ears, the time to end of pain for the patient was the greater of
the two time valucs and the obscrvation was not ceasored.

2. If the time to end of pain was censored for at least once ear, the patient’s time to end of pain was the greater of the time
values and the observation was censored.

4
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TABLE 16
A. An Exploratory Analysis of Time to Pain Measurement < |
Population: All Patients Valid for Revised Clinical Efficacy Analysis Using +3
to +10 Window with Baseline Pain Measurement Greater Than 6

1041
10
1}

13

“

% PATIENTS WITH PAIN > = 1
<

o
301
0
10
]
LI ¥ T L S : B ! B T A 1] I 1 BN T T 1 L S L]
] 1 2 [} b} ¢ 1 ] 1 10 11 12 13 u" 19
DAYS FROM START OF THERAPY
LECEND: ———  CIp/SOLR --=== CiPeHC/SUSP  -—— PRH/SUSP
Comparison P-value (Log-Rank Test)
CIP+HC/SUSP vs. CIP/SOLN 0.164
CIP+HC/SUSP vs. PNH/SUSP 0.171
CIP/SOLN vs. PNH/SUSP 0.958

# Censored Estimated Median Time 95% Confidence Interval for Median

Trecatment Group  # Observations ~ Observations  (Days) to End of Ear Pain Lower Bound Upper Bound
CIP/SOLN 131 24 4.00 3.54 448
CIP+HC/SUSP 152 14 346 J.ol 3.84
PNH/SUSP 142 25 3.83 3.51 4.28

Note: The time to ear pain measurement of less than | was based on pain measurement data from paticat’s diary. If the last pain measurement
had a value greater than or equal to 1, this observation was censored and pain intensity did not go below | (permancatly). The time value
for such an censoced observation was the duration of time when the patient was under observation, which was the time interval between the
time of the first dosc and the time of the last pain measurement entry in the patient’s diary. If the last pain mcasurement was less than 1, the
paticnt achicved 2 pain intensity < | (permanently). The time value was the time to the first pain mecasurement of tess than | such that there
was no measurement 2 | thereafter. For paticnts with bilateral infections both valid for cfficacy, the time value for the patient was defined
as follows:

{. {fthe time value was observed (i.c., not censored) for both ears, the time for the paticnt was the greater of the two time values and the
observation was not censaced. :

2. {f the ime value was ccnsored for at least one car, the patient’s time was the greater of the time valucs and the observation was
censored.
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Safety

A total of 838 patients out of the 842 patients enrolled were considered valid for safety
analysis: 277 Cipro SOLN, 282 Cipro HC, and 279 PNH patients. An overview of all
adverse events, whether or not considered related to the study drug are recorded in Table
17. The most commonly recorded events were otitis externa in the non-treated ear
(n=13), moniliasis (n = 6), headache (n = 6), pruritus (n = 5), and otitis media (n = 5).

"Summary of all events considered to be drug-related by the investigators is shown in
Table 18. Adverse events were considered to be drug-related if the relationship was
assessed as “remote”, “possible”, or “probable” by the investigators. Only 2% of Cipro
HC- and Cipro SOLN-treated patients and 4% of PNH-treated patients experienced
drug-related adverse events. Most commonly reported were an unspecified “ear
disorder” in 4 patients (one each in Cipro SOLN and Cipro HC groups, 2 in PNH group)
and headache in 3 patients (one per group).

There were no deaths in the study. Study medication was discontinued due to adverse
events in none of the Cipro SOLN group, in one patient with pruritus in the Cipro HC
group, and for one patient with moniliasis and abdominal pain in the PNH group.
Serious adverse events occurred in 4 patients requiring their hospitalization. Upon review
of the case report forms and requesting additional information from the sponsor
regarding patient the medical officer agreed that the events did not appear to be
causally related to the study drug. The cases are summarized below: i

s Patient {Cipro HC) experienced perichondritis of the external canal
following 2 days of therapy. Study drug was discontinued and the condition
resolved with i.v. clindamycin for 5 days.

e Patient (PNH), an 83 year old woman was hospitalized for treatment
of erysipelas and poorly controlled diabetes mellitus two days after being
designated as an early treatment failure on study drug. She responded well
to i.v. penicillin and medical management of her diabetes.

e Patient (Cipro SOLN) was a 55 year old woman who developed
tinnitus and subjective hearing loss in the treated ear seven days following
therapy for otitis externa. Audiogram showed a bilateral high frequency
sensorineural hearing loss. Rheological therapy (Trental, steroid taper,
aspirin, low subcutaneous heparin) was apparently administered for 10 days

" with subjective improvement in her hearing. Electronystagmography
(ENG), and auditory brainstem response testing were unremarkable.

o Patient (PNH) experienced increased tinnitus 19 days following
completion of study drug and was treated with rheological therapy as
above. Longterm follow-up on this patient was unavailable.

”r

MO Comment: Adverse events were generally uncommon, mild, self-limited, and

evenly distributed among the three treatment groups. Any association of tinnitus

and/or hearing loss with use of a topical otic preparation is highly unlikely in
patients with an intact tympanic membrane due to very limited systemic absorption.
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TABLE 17
ADVERSE EVENTS BY TREATMENT GROUP AND BODY SYSTEM
WITHOUT RELATIONSHIP TO STUDY DRUG

All adverse eveats CIP/SOLN CIP+HC/SUSP PN+HC/SUSP
(N=277) (N=282) (N=279)
N % N % N %
Body System s
Body as a whole 10 4 9 3 8 3
Cardiovascular 0 0 2 1 1 0
Digestive 0 0 1 0 4 1
Endocrine 0 0 0 0 1 0
Musculoskeletal 2 1 2 1 1 0
Nervous | 0 1 0 5 2
Respiratory 4 1 5 2 3 1
Skin and Appendices 1 0 7 2 6 2
Special Senses 7 3 1t 4 10 4
Total no. of patients with AE's | 24 9 31 11 29 10

APPEARS THIS WAY
ON ORIGINAL
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9. Overview of Efficacy

Studies D94-008 (U.S. Study) and 1439 (European Study) provide convincing evidence of the efficacy of
Cipro HC Otic Suspension in the treatment of acute, diffuse otitis externa due to Pseudomonas aeruginosa
and Staphylococcus aureus.

Both studies were performed under nearly identical protocols in a total of 60 centers across the United
States and Europe. In both studies, Cipro HC applied topically to the ear canal (three drops twnce daily for
seven days) was statistically equivalent to the approved comparator for this indication, PNH (3-4 drops
applied three times daily for seven days), with respect to clinical success at the End of Therapy (3-10 days
post-therapy). Specifically, the clinical response rates (defined as resolution + improvement) for the Cipro
HC and PNH groups in the U.S. study were 90.1% and 87.2%, respectively, with a 95% confidence
interval of (-0.0339, 0.0793) for the difference between response rates; for the European study, the clinical
response rates for Cipro HC and PNH were 92.75% and 89.5%, respectively, with a 95% confidence
interval of (-0.0246, 0.0878) for the difference between the response rates. High rates of continued
resolution of infection were also observed in Cipro HC-treated patients at the Follow-up visit (l 1-30 days
post-therapy) in both studies.

Experience with Cipro HC in 118 pediatric patients (age years) in the U.S. demonstrated that it is
effective and well-tolerated in this population. The rate of resolution of the infection in Cipro HC-treated
patients was actually almost 20% greater in this population at the End of Therapy visit than in the adult
population. Since the bacterial pathogenesis of the infection is thought to be similar in adult and pediatric
populations and there are no safety concerns specific to younger pediatric patients, it is felt that the labeling
indication could be extended to patients one year of age and older by the Pediatric Rule. In patients less
than one year of age, the small diameter of the ear canal might complicate the ability of the clinician to rule
out a tympanic membrane perforation, which should be done prior to use of this nonsterile product.
Furthermore, in patients less than 3 months of age, gram negative organisms (e.g., coliforms) may play an
etiologic role in the infection, and the sponsor has not presented data to support the product’s effectiveness
in such infections.

With respect to bacteriological efficacy, statistical equivalence to the approved comparator was clearly
shown in both trials. In fact, the confidence interval of the difference between Cipro HC and PNH did not
cross zero in either study suggesting possible superiority of Cipro HC (although the study was not designed
to demonstrate superiority). Good antimicrobial activity of both Cipro HC and Cipro SOLN against both
major pathogens, Pseudomonas aeruginosa and Staphylococcus aureus, was observed in both trials. There
is no evidence from the observed clinical or bacteriologic response rates that the addition of hydrocortisone
to the ciprofloxacin preparation in any way impairs its antimicrobial activity. Therefore, in determining
justification for labeling of the product for the various pathogens, the isolates from the Cipro HC and the
Cipro SOLN groups were combined. The eradication rates for the most commonly encountered pathogens
in the study (combined Cipro HC and Cipro SOLN isolates) are summarized in Table 1 below:

APPZARS THIS WAY
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A total of 493 patients from both clinical trials were evaluable for bacteriological efficacy. The Points to
Consider document recommends that only those pathogens which comprise at least 10% of the evaluable
cases and are successfully treated with the study drug be included in the INDICATIONS AND USAGE
section of the product label. Based on the number of isolates and the observed eradication rates, labeling
for Pseudomonas aeruginosa and Staphylococcus aureus is clearly justifiable. Proteus mirabilis, while
present in only 3% of evaluable cases, represents a generally accepted pathogen in otitis externa and was
seen in a percentage of cases that was consistent with other published studies (Cassisi et al., AnnOtol”
Rhinol Laryngol Suppl 1977; 86:1-16). Both Cipro HC and Cipro SOLN demonstrated excellent
antimicrobial activity against isolates of this organism. In this situation, the Points to Consider document
would support a labeling indication for Proteus mirabilis. However, the orgenisms Acinetobacter
anitratus, Stenotrophomonas maltophilia, and Enterococcus faecalis were isolated in less than 10%
evaluable cases and their role as pathogens in otitis externa has not been well established. Furthermore,
Enterococcus faecalis was only isolated in the European study and does not appear to be a clinically
relevant pathogen in the U.S. population. Thus, the labeling recommendation for this indication should

include the following three organisms: Pseudomonas aeruginosa, Staphylococcus aureus, and Proteus
mirabilis.

The rate of superinfection was similar in the Cipro HC and PNH groups. However, the development of
positive fungal cultures appeared to be more frequent in the Cipro SOLN and Cipro HC groups compared
to the PNH group, particularly in the U.S. study. The significance of positive fungal cultures remains
unclear since fungus is frequently a colonizing organism in the normal, healthy ear canal and a large
majority of patients with positive fungal cultures were rated as clinical successes based on the End of
Therapy clinical assessment. However, it would seem prudent to consider fungal superinfection in patients
with persistent symptoms during and following therapy.

As outlined above, the sponsor clearly demonstrated in two large, well-controlled, multi-center trials that
the clinical and bacteriological efficacy rates for Cipro HC were equivalent to the approved comparator
drug for this indication, PNH. However, the Combination Rule (21 CFR section 300.50) also requires the
sponsor to demonstrate that the addition of hydrocortisone to the preparation results in a clinically
significant contribution to the overall effectiveness of the combined product. From a scientific rationale
standpoint, topical steroids are currently used as an effective treatment for a wide array of inflammatory
skin conditions. Since acute otitis externa is typically characterized by significant inflammation of the ear
canal skin in response to infection, the addition of hydrocortisone to the otic formulation might be expected
to aid in the resolution of this inflammation. The general acceptance of this rationale in the past is
evidenced by the presence of 1% hydrocortisone in five currently approved combination otic formulations
for the indication of acute otitis externa: Cortisporin Suspension, Cortisporin Solution, Vosol HC Otic
Solution, Pediotic Suspension, and Colymycin S Otic. [However, the FDA approval of these products
predated the implementation of the Combination Rule, and the sponsors were not required to specifically
demonstrate a clinical benefit from the addition of hydrocortisone to the product.] Although no direct
evidence regarding the effects of hydrocortisone in acute otitis externa exists, the approved use of decadron
ophthalmic solution for this indication supports a role for a topical steroid as a single agent in relievigg
inflammation associated with this condition.

The Time to End of Pain (TEOP) variable was studied by the sponsor as a means to demonstrate clinical
benefit from the addition of hydrocortisone (Cipro HC) compared to ciprofloxacin solution alone (Cipro
SOLN) in the two clinical trials. The superiority of the combination product with respect to TEOP was
demonstrated with statistical significance in the U.S. study in both the intent-to-treat (p=0.041) and
clinically evaluable (p=0.039) patient populations (FDA analysis). The estimated difference in median
TEOP between the Cipro HC and Cipro SOLN evaluable patient populations was nearly one day (21
hours). This difference in TEOP between groups was consistent across all age groups above six years old.
While the European study showed the estimated median TEOP in the Cipro HC group was over 12 hours
less than the Cipro SOLN group of evaluable patients, the difference failed to achieve statistical
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significance. An excessively high number of missing values for TEOP in both treatment arms apparently
resulted from both poor patient compliance in returning pain score diaries and from incomplete recordings
in the diaries. The medical and statistical reviewers agreed that the largely incomplete TEOP data base
from this study precludes any meaningful comparison of the Cipro SOLN and Cipro HC treatment groups
with respect to this variable. Thus, only the U.S. trial TEOP analyses were considered adequate to assess
the clinical benefit from the addition of hydrocortisone to the product.

Given (1) the scientific rationale for use of steroids in this condition (including a currently approved
indication for a steroid alone product for acute ofitis externa), (2) the long record of safe and effective use
of five combination otic products containing 1% hydrocortisone for acute otitis externa, and (3) the
significant reduction in TEOP in the U.S. patient population when the Cipro HC group was compared to
the Cipro SOLN group, the medical reviewers conclude that the data from the U.S. study provide sufficient
data to support the conclusion that hydrocortisone contributes to the overall effectiveness of Cipro HC.

APPTARS THIS WAY
ON GRIGINAL
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10. Overview of Safety

Review of adverse events for the two pivotal trials in this NDA submission indicate that Cipro HC Otic
Suspension is safe for topical use in patients with acute, diffuse otitis externa. The incidence of drug-
related adverse events in both studies was quite low. These events were typically uncommon, mild, self-
limited and occurred with a frequency similar to the approved comparator. The most commonly reported
drug-related events for the two studies were headache and unspecified “ear disorder”, both of which
occurred in only 1-2% of patients in both studies. No drug-related serious adverse events and no deaths
were reported in either trial. R

11. Labeling Recommendations

The following is the recommended package insert for use with Cipro HC Otic Suspension:
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12. Overall Conclusions/Recommendations

Cipro HC Otic Suspension is recommended for approval for the indication of acute diffuse bacterial
external otitis in adult and pediatric patients, one year and older, caused by organisms susceptible to the
action of ciprofloxacin, including Pseudomonas aeruginosa, Staphylococcus aureus, and Proteus mirabilis.
Insufficient numbers of isolates of the organisms Enterococcus faecalis, Acinetobacter anitratus
(baumannii) and Stenotrophomonas maltophilia were obtained in the U.S. clinical trial to justify their _
inclusion in the labeling for this indication as proposed by the sponsor. Furthermore, the role of these’
organisms as bacterial pathogens in otitis externa has not been clearly established. In two adequate and
well-controlled clinical trials, Cipro HC Otic Suspension was demonstrated to be at least as safe and
effective as the FDA-approved comparator for this indication, PNH, with clinical efficacy rates (defined as
resolution + improvement) exceeding 90% in both trials at the End of Therapy (3-10 days post-therapy)
visit. Results from both trials suggest that an underlying fungal infection should be considered in patients
who have persistent symptoms following a full course of therapy. Since the product is non-sterile and its
animal ototoxicity data base is incomplete, labeling should recommend against use in patients with known
or suspected perforation of the tympanic membrane.

/S/

Eric A. Mann, MD, PhD
Medical Officer, HFD-520

cc: Orig NDA Concurrence Only:
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